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1.0  INTRODUCTION 

1.1       PURPOSE AND SCOPE OF WORK 

This document presents the results of activities conducted as part of the Groundwater 

Investigation from April through June 2002 at the Hart-Miller Island (HMI) Dredged Material 

Containment Facility, Baltimore County, Maryland. This report summarizes activities conducted 

during the quarter, presents the results of the groundwater monitoring data, and provides initial 

estimates of dissolved metals loadings in groundwater from the facility. The HMI facility is located 

within the Chesapeake Bay off Middle River and east of Baltimore City. Long-term management 

plans for the facility are to develop the area as a wildlife habitat and passive recreational area. 

The groundwater monitoring program activities described in this report were conducted 

between April and June 2002, and included the following tasks: 

• Installing pressure transducers and dataloggers to continuously monitor and record 
groundwater levels on HMI and water levels in the North Cell and the Bay; 

• Collecting and contouring synoptic groundwater and surface level data from monitoring 
wells and Bay stilling wells; 

• Surveying of newly installed monitoring wells and surface water level monitoring points, 
and; 

• Collecting and chemically analyzing one round of groundwater samples from 34 newly 
installed wells and one round of surface water samples from the South Cell and 
Chesapeake Bay. 

Additionally, single-well permeability tests using the slug-test methodology were performed 

in March 2002 on the newly installed wells. Dedicated submersible pump systems were installed in 

the wells after the permeability testing was completed. 

These activities were conducted under the protocols established in the HMI Site Assessment 

Work Plan and Standard Operating Procedures (URS, 2002). 

1-1 



1.2  BACKGROUND 

1.2.1    Location and Current Conditions 

HMI is located at the mouth of the Middle River in the Chesapeake Bay, and incorporates the 

remnants Of Hart and Miller Islands. The current HMI facility covers approximately 1,140 acres. 

The HMI areas consist of a North Cell (active). South Cell, various material staging facilities, an 

industrial/office complex for site operations, and a barge unloading facility. Since 1984, Maryland 

Environmental Services (MES) has operated the HMI Dredged Material Containment Facility for the 

Maryland Port Administration. Filling of the South Cell was completed in 1990. The North Cell is 

still in operation and is expected to continue to receive dredged material until the year 2009. Since 

filling was completed in 1990, the water contained within the South Cell has become acidic (pH < 4) 

resulting in the mobilization of metals naturally occurring within the dredge spoil. Previous analysis 

of surface water samples collected within a drainage system crossing the South Cell indicate elevated 

levels of dissolved metals such as zinc and copper. Previous analysis of groundwater samples also 

indicated potentially elevated concentrations of metals. 

The initial geologic investigation included the installation of a network of monitoring wells 

around and within the island from December, 2001 through February, 2002. These wells were 

installed to provide geologic data for the island, and locations to measure groundwater levels and to 

obtain groundwater samples for chemical analyses (Figure 1-1). 
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Site Map and Groundwater Monitoring Well/Surface Water Sample Locations 

Hart-Miller Island, Maryland 



2.0  FIELD METHODOLOGY 

2.1 WATER LEVEL MEASUREMENTS 

Subsequent to well development and the slug tests, pressure transducers equipped with 

dataloggers were installed into four well pairs (i.e., 8 wells), and stilling wells were installed at 

Spillway 001B and at two locations in the Bay. Transducers/dataloggers were installed on April 10 

and 11, 2002. Selected locations included wells SC-01A/01B, HMI-04A/04B, CD-03A/03B and 

CD-04AA)4B. Surface water levels were recorded for the North Cell at Spillway 001B and for the 

Bay at the North Unloading Facility 155 and the HMI Boat Dock 265. Monitoring locations are 

shown in Figure 2-1. The datalogger internal clock times were synchronized and set to record water 

levels every half-hour. The dataloggers are downloaded once a month and the data are stored as 

electronic files in binary and text formats. 

Synoptic groundwater levels were collected on June 7, 2002. Groundwater levels were 

measured and recorded to an accuracy of 0.01 feet and were reported as "depth to water" from the top 

of the well casing. The levels are then converted to elevation using the well top-of-casing elevation 

established by surveying. 

2.2 SURVEYING 

Land surveying was conducted to provide elevations and horizontal locations for the new 

wells and stilling wells used for the North Cell and Bay levels. Horizontal and vertical survey 

measurements were recorded at four ground locations and the marked location on the top rim of the 

plastic well casing for the groundwater wells and North Cell and Bay stilling wells. Surveying was 

performed by MES with assistance from EBA Engineering personnel. 

Vertical elevations were provided to an accuracy of at least 0.01 foot, based on the North 

America Vertical Datum (NAVD) of 1988. The horizontal locations were measured to an accuracy 

of 0.1 foot and were reported in the U.S. State Plane System-North America Datum (NAD) of 1983. 

Results of the survey are provided as Appendix A. 
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Figure 2-1 
Groundwater and Surface Water Level Monitoring Locations 

Hart-Miller Island, Maryland 



2.3      CHEMICAL ANALYSES PROGRAM 

Because the dredge spoil materials handling activities at HMI are well documented, 

laboratory analyses of water samples focused on metals reported to have been detected in previous 

investigations. These analytes include the eight U.S. Environmental Protection Agency (USEPA) 

Priority Pollutant (PP) List metals, and those parameters which can affect metals migration. As part 

of the third quarter sampling, groundwater samples from five well pairs will also be analyzed for 

volatile organic compounds, semi-volatile organic compounds, and polychlorinated biphenyls. 

Samples for Round 1 were analyzed by MES contracted laboratory, Atlantic Coast Laboratory in 

Delaware. 

Groundwater samples were collected from each of 34 wells from May 22 through May 31, 

2002. Purging and sampling was by the low-flow purge and sample technique using dedicated 

submersible pumps and tubing installed into each well. Wells were purged until a constant pH and 

Eh were obtained in accordance with the Work Plan (URS, 2002). Once the purging criteria were 

met, samples were collected in laboratory-supplied containers and placed immediately in coolers 

with ice. The MES-HMI Environmental Monitoring staff oversaw in the sample collection, 

completed MES chain-of-custody forms, and delivered the samples to the laboratory under that 

chain-of-custody. The samples were submitted to the laboratory and analyzed for total and dissolved 

metals and inorganic non-metals. Samples to be analyzed for dissolved metals were filtered by the 

laboratory upon receipt of the samples. Samples for total metals analyses were not filtered. 

Analytical parameters were selected based on previously analyzed and/or expected 

constituents. Field measurements consisted of pH, Eh, specific conductivity, temperature, dissolved 

oxygen, and turbidity. These parameters were measured periodically during purging and at the time 

samples were collected from the wells. Purge records are provided as Appendix B. 

Laboratory analyses consisted of USEPA PP List metals (total and dissolved), total organic 

carbon, cations (sodium, calcium, barium, magnesium, potassium, ammonia), anions (chloride, 

bromide, fluoride, nitrite, nitrate, phosphate, sulfate, sulfide), alkalinity, and hardness. The surface 

water samples were collected during the same period as the groundwater samples and were analyzed 

for the same parameters. Analytical methods used were those described in the Work Plan. 
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2.4      CHEMICAL DATA VALIDATION 

Data review/validation was performed on 10 percent of the laboratory analytical results for 

the assessment. Reviewed were samples collected for wells HMI-10A, HMI-10B, HMI-11 A, HMI- 

1 IB, HMI-12A, HMI-12B, and HMI-12B (duplicate),. The purpose of the review is to evaluate the 

results and supporting data with established USEPA quality assurance and quality control protocols 

to assess the reliability and accuracy of the data. The review performed is based on the USEPA 

Region IH Modifications to the National Functional Guidelines for Data Review and the specifics of 

the analytical method employed. Chemical data was supplied by the laboratory in hardcopy and 

electronic forms as laboratory results reports and spreadsheets/database files. Results of the 

validation are discussed further in Section 3. 
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3.0      RESULTS 

3.1 WATER LEVEL MEASUREMENTS 

Table 3-1 lists the groundwater levels and elevations for measurements obtained on June 7, 

2002. Figures 3-1 and 3-2 are the groundwater elevation contour maps of the surficial aquifer "A" 

wells and the deeper aquifer "B" wells for June 7th. For the surficial aquifer, groundwater depths 

range from approximately 1 foot below grade in the South Cell to approximately 40 feet along the 

north side of the upper dike. The water levels in the deeper wells range from approximately 13 feet 

along the northern edge of the South Cell to over 50 feet below grade along the cross dike. 

Figure 3-1 indicates radial flow patterns for shallow groundwater in the both the North Cell 

and South Cell areas. Groundwater flows to the north, east and south in the North Cell in response 

to groundwater mounding near well CD-03A, which is in the vicinity of the inflow discharge point 

and the topographic high for the cell. Groundwater in the South Cell flows to the northwest, west 

and south-southeast in response to the upgradient groundwater mound near well CD-03A. 

Figure 3-2 indicates a lower-gradient groundwater flow field for the deeper aquifer. 

Groundwater in the North Cell appears to diverge to the northeast and northwest in the upper third of 

the cell, possibly in response to drainage induced by the South Cell pond and/or recharge from the 

overlying surficial aquifer. A radial flow pattern is also apparent in the South Cell, with a localized 

upgradient area apparent in the vicinity of well HMI-09B. 

Plots of continuous water levels collected from groundwater and surface water monitoring 

points are provided as Appendix C. 

3.2 SAMPLING AND CHEMICAL ANALYSIS PROGRAM 

3.2.1    Selection of Chemical-Specific Screening Criteria 

In this section, chemical-specific screening criteria are used to evaluate the levels of 

constituents detected in groundwater and surface water samples. The purpose of the comparison 
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Table 3-1 
Groundwater Levels - June 7,2002 

Hart-Miller Island, Maryland 

Well 
Designation 

Well Casing 
Elevation 

(Feet - NAVD 
1988) 

June 7, 2002 

Depth to 
Water from 

Top of Casing 
(Feet) 

Groundwater 
Elevation 

(Feet MSL) 

CD-01A 53.96 34.81 19.15 
CD-01B 53.95 50.50 3.45 
CD-02A 28.52 13.37 15.15 
CD-02B 28.54 25.25 3.29 
CD-03A 55.23 18.86 36.37 
CD-03B 54.28 51.76 2.52 
CD-04A 30.86 14.45 16.41 
CD-04B 30.74 27.41 3.33 

HMI-01A 46.40 42.58 3.82 
HMI-01B 46.36 43.31 3.05 
HMI-02A 19.98 17.20 2.78 
HMI-02B 20.04 17.12 2.92 
HMI-03A 46.74 36.89 9.85 
HMI-03B 46.84 45.21 1.63 
HMI-04A 21.48 19.72 1.76 
HMI-04B 21.34 20.26 1.08 
HMI-05A 47.06 35.72 11.34 
HMI-05B 46.94 44.21 2.73 
HMI-06A 21.41 20.45 0.96 
HMI-06B 21.36 18.90 2.46 
HMI-07A 31.22 29.77 1.45 
HMI-07B 30.91 27.78 3.13 
HMI-08A 21.07 19.78     , 1.29 
HMI-08B 20.89 17.57 3.32 
HMI-09A 24.30 18.71 5.59 
HMI-09B 24.98 19.16 5.82 
HMI-10A 20.98 18.08 2.90 
HMI-10B 20.90 16.68 4.22 
HMI-11A 20.90 16.10 4.80 
HMI-11B 20.94 21.10 -0.16 
HMI-12A 13.60 9.21 4.39 
HMI-12B 13.55 13.32 0.23 

SC-01A 19.74 4.56 15.18 
SC-01B 20.04 16.60 3.44 
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Figure 3-1 
Surficial Aquifer Groundwater Surface Contour Map - June 7, 2002 

Hart-Miller Island, Maryland 
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criteria is to gage the degree of observed levels of analytes in relation to available regulatory 

standards and/or criteria. 

Presently, the Maryland Department of the Environment (MDE) considers their August 2001 

Cleanup Standards for Soil and Groundwater (MDE, 2001) to be potentially relevant requirements 

for assessing contaminant levels in groundwater. The groundwater standards are based on drinking 

water primary Maximum Contaminant Levels (MCLs) [40 Code of Federal Regulations 141] and 

State groundwater standards [Code of Maryland Regulations (COMARs) 26.04.01]. MCLs, which 

are based on potential impacts to human health and technological and economic feasibility, are 

federal, legally enforceable, concentrations of constituents allowable in drinking water supplies. 

Although a drinking water supply is not presently located in the surficial aquifer at HMI, MCLs are 

typically used by regulatory agencies when establishing action levels or permit levels for 

groundwater. In the absence of MCLs, MDE uses Risk-Based Concentrations (RBCs) based on 

default or standard ingestion and inhalation exposure scenarios using a target hazard quotient of 0.1 

and a target cancer risk of 10" for each chemical. In this report, available primary and secondary 

MCLs and RBCs are used as groundwater comparison criteria. 

Surface water monitoring results are screened using the State of Maryland Numerical Criteria 

for Toxic Substances in Surface Water (COMAR 26.08.02.03). The criteria were developed to 

establish levels of constituents in surface water that are necessary to protect aquatic life and human 

health. The most stringent levels for the freshwater water acute effects, freshwater chronic effects, 

and the human health fish consumption were selected for the screening of sampling Sites 1,3, and 4. 

Results from Site 2 are compared to estuarine/saltwater criteria. For the purpose of applying the 

toxic substance numerical criteria to the Bay, the State of Maryland [COMAR 26.08.02.03-l(t)] has 

designated the freshwater and estuarine/salt water boundary in the Bay as a line connecting Booby 

Point (39° 17' 4.5" north latitude; 76° 10' 54" west longitude) and Handy's Point (39° 17' 31" north 

latitude; 76° 10' 54" west longitude). HMI is located south of this line; therefore, the estuarine/salt 

water criteria are expected to apply to the Bay water surrounding HMI. Additionally, the 

Chesapeake Bay in the vicinity of HMI is designated by the State of Maryland environmental 

regulations (COMAR 26.08.02.07 and .08) for Use I (i.e., water contact recreation, fishing, and 
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protection of aquatic life) and Use n (i.e., shellfish harvesting). There are additional criteria for these 

use categories. 

3.2.2   Data Validation Results 

With the exception of the results discussed below, the chemical data in the reviewed sample 

delivery group were found to be useable, as qualified, for their intended purpose. The data validation 

indicates that phosphate analyses were performed beyond the method holding time. Therefore, all 

positive results in this group are considered to be estimated and having a low bias (i.e., J validation 

flag), and non-detects are considered to be unusable. Although the remaining phosphate analyses 

were not validated, holding times were checked for the entire phosphate analyses and were found to 

be outside of the method period. Therefore, the same data qualification is expected for those 

phosphate results. Sulfide results were incorrectly reported as non-detects in samples 22132-1 IB, 

22133-12A, and 22137-10B. Additionally, dissolved zinc and copper in sample 22135-12B, and the 

total hardness for sample 22137-10B were incorrectly reported on the data summary forms. The 

laboratory also checked the entire sulfide data set and reported four additional transcription errors. 

Revised summary forms were received and are included as part of the data validation report 

(Appendix D) and the laboratory summary reports (Appendix E). 

Laboratory blank contamination was reported for some total organic carbon, sulfide, and 

aluminum analyses. The associated samples were qualified "B" indicating the presence of these 

analytes in the associated laboratory blank samples. 

For the nitrate and nitrate analysis, 21 of 45 samples were analyzed beyond the holding time 

of 48 hours. Although the review of these sample data is beyond the scope of this project, positive 

results for nitrite and nitrate data are considered to be estimated and having a low bias, and non- 

detections should be considered unusable. 

3.2.3    Groundwater Analyses 

The comparison criteria and chemical results of the groundwater samples are provided in 

Table 3-2. The results of the groundwater samples indicate detectable concentrations of several total 

and dissolved metals. Two metals (cadmium and silver) were not detected in any of the groundwater 
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Table 3-2 
Summary of Chemical Results for Groundwater and Surface Water Samples - May 2002 

Hart-Miller Island, Maryland 

I                                                              Sample Information Field Parameters 

1 Year Month Day Location Sample* Amtnonfa 
asNmg/L 

Nitrate 
mg/L 

Nitrite 
mg/L 

Alkalinity 
mg/L as CaCOs 

TOC 
mg/L 

Tot. Hardness 
mg/LasCaCOs 

Bromide 
mg/L 

Chloride 
mg/L 

Rouride 
mg/L 

Phosphate 
man. 

Sulfate 
mg/L 

Sullide 
mg/L 

pH 
SU 

Temp 
Deg.C 

Cond 
uS/cm2 

DO 
mg/L 

ORP 
mVolts 

Tu* 
NTU 

IGroundwater Screeninq Criteria 10 7 250 4 500 1   6.5-«.5                                                                                                       1 
Shallow              2002          5         22              CD la 

Wells                  2002            5           23                CD 2a 
2002            5           22                CD 3a 
2002            5           22                CD 4a 
2002            5           28               HMI-Ola 
2002            S           23               HMI-02a 
2002            S           23               HMI-03a 
2002            5           23               HMI-04a 
2002           5          23              HMI-OSa 
2002            5           23               HMK>6a 
2002            5           22               HMI-07a 
2002            5           22               HMI-OSa 
2002            5           22               HMI-09a 

-2002            5           21               HMI-lOa 
2002            5           21               HMI-11a 
2002            5           21               HMI-12a 
2002            5           24                SC1A 

No. of Detections Per 17 Weil Locations/Samples ' 
Mean (Detections only)' 
Minimum > 

Maximum 1 

Duplicate                    2002          5         28        CO 1a (Dup.) 
Results                2002            5           22           CD 4a (Dup.) 

2002            5           23         HMI-OSa (Dup.) 

22151 
22158 
22152 
22149 
22176 
22164 
22153 
22162 
22157 
22160 
2214S 
22140 
22139 
22136 
22131 
22133 
22168 

22178 
22150 
22156 

46 
13 
48 
20 
14 
2.0 
0.32 
9.0 
20 
15 
13 
8.2 
6.0 
3.5 
029 
0.84 
47 

17 
15.66 
029 
48 

45 
19 
20 

< 0.06 
< 0.06 

1.31 
<0.06 
<0.06 
<0.06 

0.84 
<0.06 
<0.06 
<0.06 
<0.06 
<0.06 
<0.06 
<0.06UJ 
<0.06UJ 
< 0.06 UJ 
<0.06 

2 
1.08 

< 0.06 
1.31 

<0.06 
<0.06 
< 0.06 

<0.02 
<0.02 
<0.02 
<0.02 
<0.02 
<0.02 
<0.02 
<0.02 
<0.02 
<0.02 
<0.02 
<0.02 
<0.02 
<0.02 
<0.02 
<0.02 
<0.02 

0 
<0.02 
<0.02 
<0.02 

< 0.02 
< 0.02 
<0.02 

1655 
728 
1502 
682 
818 
3.6 
379 
445 
483 
872 
385 
284 
128 
26 
33 

<1.0 
1138 

16 
608 

<1.0 
1742 

1742 
645 
562 

24 
9.9 
23 
11 
11 
4.9 
3.9 
62 
10 
7.6 
4.6 
3.9 
3.9 
3.4 
1.4 
1.3 
22 

17 
8.9 
1.30 
24 

24 
11 
10 

5044 
1118 
2160 
1218 
3291 
1263 
2268 
1745 
2368 
1651 
2066 
2111 
2204 

B         2794 
B         1270 
B         1186 

1534 

17 
2079 
1118 
5044 

4343 
1276 
2269 

26.8 
16.7 
24.6 
15.6 
10.3 
14.8 
8.29 
10.5 
11.2 
14.0 
8.99 
11.0 
6.48 
10.4     J 
2.50     J 
3.50     J 
16.2 

17 
12.50 
2.50 
26.8 

25.6 
16.3 
11.2 

9921 <02\ 
<021 
<0.21 
<0.21 
<0i1 
<0.21 
<0^1 
<0.21 
•cO.21 
<0.21 
<0.21 
<021 
<0.21 
<0.21 
<0.21 
<021 
<021 

0 
.= 0.21 
<0.21 
<0^1 

<0.21 
<0.21 
<0.21 

<0.05 
0.04 
0.10 
0.05 
0.42 
0.28 
0.03 
0.02 

<0.05 
0.02 
0.03 
0.03 
0.05 
0.09        J 
0.35        J 
0.01        J 
0.06 

16 
0.13 
0.01 
0.47 

< 0.05 
0.47 
0.05 

4680 0.18 
0.32 
0.31 
0.07 

<0.03 
0.08 
0.06 
0.07 
0.11 
0.32 
0.03 
0.05 
0.06 
0.03 

<0.03 
0.04      B 
0.21 

15 
0.13 

<0.03 
0.32 

0.15 
0.10 
0.09 

6.90 
7.18 
6.97 
6.81 

16.68 
15.28 
15.74 
15.44   ' 

1     14.84 
|    16.02 

13.76 
15.85 
1429 
15.12 
1428 
15.22 
1422 
14.64 
13.54 
15.28 

16 
15.01 
13.54 

17 

16.68 
15.44 
15.85 

22.0 
11.4 
15.50 
11.80 

12.7 
9.20 
9.8 
10.3 
11.4 

10.00 
10.70 
9.58 
9.4 

4.71 
4.64 
15.1 

16 
11.14 
4.64 
22~ 

22.0 
11.80 
10.3 

1.37 
1.53 
1.07 
1.04 

1.76 
1.94 
1.78 
1.94 
1.05 
1.05 
1.04 
2.15 
1.95 
1.95 
3.64 
2.11 

16 
1.71 
1.04 

4 

1.37 
1.04 
1.94 

-193 
-199 
-198 
-144 

-7 
-95 

-160 
-145 
-165 
-178 
-163 
-153 
-106 
-114 
-84 

-169 

16 
-142.06 
-199.00 

-7 

-193 
-144 
-145 

7.7 
32 
7.3 
7.1 

2.4 
2.1 
1.6 
2.9 
2.1 
0.1 
0.1 
0.7 
0.0 
0.0 
22 
32 

16 
2.67 
0.0 
7.7 

7.7 
7.1 
2.9 

7197 44.2 
249 
10.3 

5395 
3746 
3078 3776 
4110 512 5.58 
1472 1512 6.45 
2946 1299 7.24 

6.69 
7.03 
7.02 
6.93 
6.99 
6.67 
6.54 

3498 3390 
8167 341 
2108 1538 
3258 1970 
1686 2266 
3725 5929 
598 1440 
789 1512 6.41 
5221 44.0 

17 
1841 
10.3 
5929 

6.90 

16 
6.77 
5.58 

7 

6.90 
6.81 
6.69 

17 
4059 
598 
9921 

9162 3924 
11.4 5830 

5230 4171 

Deep                  2002            5           28                CD 1b 
Wells                  2002            S           31                 CD 2b 

2002            S           28                CD 3b 
2002            5           22                CD 4b 
2002            5           28               HMI-Olb 
2002            5           23               HMI-02b 
2002            5           23               HMI-03b 
2002            5           31               HMHVtb 
2002            S           31               HMI-OSb 
2002            5           23               HMI-06b 
2002            5           28               HMI-07b 
2002            5           22               HMI-OSb 
2002            S           22               HMI-09b 
2002            5           21               HMMOb 
2002            5           21               HMi-llb 
2002            5           21               HMI-12b 
2002            5           24                SC1B 

No. of Detections Per 17 Well Locations/Samples ' 
Mean (Detections only)' 
Minimum' 
Maximum' 

Duplicate                    2002          5         28         CO lb (Oup.) 
Resutts                2002            5           31         HMI-OSb (Dup.) 

2002           S          21        HMI-12b (Dup.) 

22180 
22185 
22174 
22148 
22175 
22163 
22154 
22188 
22186 
22159 
22146 
22141 
22138 
22137 
22132 
22135 
22166 

22181 
22187 
22134 

5.4 
5.3 
3.9 
7.7 
4.5 
3.9 
2.6 
5.7 
3.5 
3.7 
6.6 
8.0 
22. 
7.1 
5.7 
5.1 
0.39 

17 
5.95 
0.39 
22 

5.4 
3.4 
5.1 

< 0.06 
<0.06 
<0.06 
< 0.06 
< 0.06 
<0.06 
<0.06 
<0.06 

2.26 
<0.06 
<0.06 
<0.06 
<0.06 
< 0.06 UJ 
< 0.06 UJ 
< 0.06 UJ 

1.31 

3 
1.30 

<0.06 
2.26 

<0.06 
<0.06 

0.33   J 

<0.02 
< 0.02 
< 0.02 
<0.02 
<0.02 
<0.02 
<0.02 
<0.02 
<0.02 
<0.02 
<0.02 
<0.02 
<0.02 
<0.02 
<0.02 
<0.02 
<0.02 

0 
<0.02 
<0.02 
<0.02 

<0.02 
<0.02 
<0.02 

165 
136 
177 
61 
189 
195 
620 
705 
95 
111 
183 
152 
622 
132 
117 
136 
109 

17 
231 
81 
705 

166 
90 
135 

5.0 
1.3 
6.8 
2.1 
4.9 
2.0 
2.9 
9.0 

<1.0 
1.5 
11 
5.6 
9.0 
42 
3.0 
2.8 
1.9 

16 
4.58 

<1.0 
11 

4.4 
<1.0 

3.0 

435 
359 
258 
529 
579 
489 
1411 
1311 
960 
1003 
567 
597 
1437 

B         2171 
B          91.4 
B          94.4 

91.4 

17 
731 
91.4 
2171 

420 
999 

B          96.1 

<0.21 
<0.21 
<0.21 

4.04 
<0.21 

1.61 
14.6 
19.9 
12.2 
13.9 
1.90 
2.45 
16.0 
11.3     J 

<0.21 
<0.21 
<0.21 

10 
10.05 

<0.21 
19.9 

<0.21 
14.8 

<0.21 

387 1.56 
<02^ 

0.69 
<0.21 

0.34 
<0.21 
<0.21 
<0.21 
<0.21 
<0.21 

1.15 
1.29 

<0.21 
<0.21 

0.70 
0.31 
0.38 

8 
0.80 

<0.21 
1.56 

0.43 
<0.21 

0.23 

0.01 
0.03 
0.02 
0:05 
0.04 
0.16 
0.04 
0.02 
0.60 
0.03 
0.06 
0.02 
1.3 
0.46        J   | 
0.02        J 
020        J 

<0.01 

16 
0.19 

<0.01 
1.3 

0.03 
0.01 
0.22 

2.76 
3.41 

<0.38 
< 0.38 

2.40 
4.30 
68.1 
14.1 
187 
250 
58.7 

<0.38 
35.2 

0.10 
0.04 
0.10 
0.13 

<0.03 
<0.03 

0.27 
<0.03 
<0.03 

0.16 
0.03 
0.03 
0.40 
0.05       B 
0.05       B 

<0.03 
0.08 

12 
0.14 

<0.03 
0.40 

0.38 
<0.03 

0.13       B 

7.19 
7.10 
7.25 

16.94 
18.15 
16.10 
15.57 
16.78 
14.93 
15.64 
15.97 
15.97 
15.35 
15.49 
15.19 
15.00 
14.63 
15.73 
14.80 
16.00 

17 
15.78 
14.63 
18.15 

16.94 
15.97 
14.80 

1.87 
1.82 
1.08 
3.40 
2.05 
1.43 
11.3 
13.1 
10.7 
9.9 
2.1 

2.15 
11.50 
9.67 
0.21 
0.22 
0243 

17 
4.87 
021 
13.1 

1.87 
10.7 
022 

2.46 
3.22 
1.02 
1.06 
2.49 
1.68 
2.05 
2.43 
3.22 
2.01 
2.12 
0.82 
1.38 
122 
1.61 
2.16 
2.04 

17 
1.94 
0.82 
322 

2.46 
3.22 
2.16 

-212 
-199 
-189 
-404 
-177 
-162 
-30 

-117 
-15 
-47 

-170 
-222 
-162 
-194 
-235 
-430 
-160 

17 
-184 
-430 
-15 

-212 
-15 
-430 

2.5 
9.6 
7.0 
16.8 
10.8 
4.6 
0.6 
4.9 
4.9 
1.1 
4.4 
52 
1.8 
1.7 
106 
5.8 
2.6 

17 
112 
0.6 
106 

2.5 
4.9 
5.8 

393 
170 
974 8.68 
359 6.89 

6.88 279 
5398 6.15 
4647 6.67 
154 5.78 
2265 6.02 
518 7.01 

7.18 
7.10 
7.02 
7.29 

481 
4412 
4193 4240         | 

<0.38 
1.52 

<0.38 

12 
406 

<0.38 
4240 

<0.38 
194 
1.09 

2.49 
3.11 
12.7 

17 
1661 
2.49 
5398 

8.57 
7.11 

17 
7.05 
5.78 
8.68 

7.19 361          1 
3744        | 5.78     1 
3.52 8.57     | 

Surface Water Screeninq Criteria-Sites 1,3,4 (COMAR 26.08.02.03)                     1 5.37                                                                                                                                                                                                                                                                                                   1 
Surface Water Screening Criteria-Site 2 (COMAR 26.08.02.03)                            | 51.06                                                                                                                                                                                                                                                                                                  | 

Surface              2002          5         22        Surface Site l' 
Water               2002          5         22        Surface Site 2" 

Sites                2002          5         24           Surfaces4 

2002            5           24             Surface 45 

No. of Detections Per 4 Locations ' 
Mean (Detections only)' 
Minimum * 
Maximum1 

Duplicate                     2002           5          22     Surface Site 1 (Dup) 
Results 

22143 
22147 

22165 
22169 

22144 

2.9 

0.72 

<0.20 

<0.20 

2 
1.86 

<0.20 
3.0 

3.0 

0.53 
0.51 

0.441 

0.46 

4 
0.49 
0.441 
0.53 

0.426 

<0.02 

<0.02 

<0.02 

<0.02 

0 
<0.02 
<0.02 
<0.02 

<0.02 

< 1.0 

< 1.0 

< 1.0 

22 

1 
22 

<1.0 
22 

< 1.0 

4.9 

8.0 

3.1 

4.1 

4 
5.03 
3.1 
8.0 

4.7 

2836 
2484 

1344 

272 

4 
1734 
272 
2836 

2809 

8.45 
3.24 

3.54 

3.08 

4 
4.58 
3.08 
8.45 

7.01 

3665 

666 

833 
736 

4 
1475 
666 
3665 

2256 

<0.21 

3.00 

<0^1 
<0.21 

1 
3.00 

< 0.210 
3.00 

<0.21 

0.04 

0.06 
<0.01 

<0.01 

2 
0.06 

<0.01 
0.06 

0.05 

6527 

5220 

1626 
127 

4 
3375 
127 
6527 

4171 

<0.03 

0.03 
0.04 

<0.03 

2 
0.04 

<0.03 
0.04 

<0.03 

mg/L = MHBgrams per liter (i.e., parts per minion) 
Bold highlight Indicates value exceeds comparison criterion. 
' No. of Detections includes a duplicate detection where the primary sample result 
was non-detect Means, minimums, and maximums Include the greater 
concentration obtained for a sample and its duplicate. 
2 Surface Site 1 were collected from South Cell pond. 
3 Surface Site 2 was collected from the Bay at the North 265 boat dock. 
4 Surface 3 was collected from the South Cell southern drainage. 
5 Surface 4 was collected from the South Cell northern drainage. 

<  Indicates that the analyte was not detected at the method detection Emit shown right of the symbol. 
Data Vafidation Qualifiers 

B = Analyte not detected substantially above the level reported in laboratory blanks. 
J = Analyte present. Reported value is considered to be estimated and may not be accurate or precise. 
L = Analyte present. Reported value may be biased low. Actual value is expected to be higher. 

UJ =B Not detected, quantitation limit may be inaccurate or imprecise. 
UL = Not detected, quantitation limit is probably higher. 
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Table 3-2 
Summary of Chemical Results for Groundwater and Surface Water Samples - May 2002 

Hart-Miller Island, Maryland 

mg/L = Milligrams per Gter (i.e., parts per minion) 
Bold highlight Indicates value exceeds comparison criterion. 
1 No. ol Detections includes a duplicate detection where the primary sample result 
was non-detect Means, minimums, and maximums include the greater 
concentration obtained for a sample and its duplicate. 
2 Surface Site 1 were collected from South Cell pond. 
3 Surface Site 2 was collected from the Bay at the North 265 boat dock. 
4 Surface 3 was collected from the South Cell southern drainage. 
5 Surface 4 was collected from the South Cell northern drainage. 

<  Indicates that the analyte was not detected at the method detection Bmit shown right of the symbol. 
Data Validation Qualifiers 

B = Analyte not detected substantially above the level reported in laboratory blanks. 
J = Analyte present. Reported value is considered to be estimated and may not be accurate or precise. 
L = Analyte present Reported value may be biased low. Actual value is expected to be higher. 

UJ = Not detected, quantftation limit may be inaccurate or Imprecise. 
UL = Not detected, quantitation limit is probably higher. 

1 Sample Information • Metals Total 
Potassium 

mg/L 
Year Month Day Location Sample » 1   Aluminum 

I       mg/L 
Areenic 

mg/L 
Bailum 
mg/L 

1   Cadmium 
1      mg/L 

Calcium     Chromium 
mg/L            mg/L 

Copper 
mg/L 

Iron Lead Magnesium 
mg/L 

Silver 
mg/L 

Sodium, Tot 
mg/L 

1         Zinc 
I         mg/L 

IGroundwater Screening Criteria 0.05                   0.05 2 0.005 o.r 1.3 0.3 o.ors 0.018 ».r 
Shallow              2002          5 

Wells                2002          S 
2002            5 
2002            S 
2002            S 
2002            S 
2002            5 
2002            5 
2002.          5 
2002-          5 
2002            5 
2002'          S 
2002            5 
2002"         5 
2002            5 
2002            5 
2002            5 

No. of Detections Per 17 Well Location 
Mean (Detections only)' 
Minimum' 
Maximum' 

22 CD la 
23 CD 2a 
22              CD 3a 
22 CD 4a 
28               HMI-01a 
23 HMI-02a 
23               HMI-03a 
23               HMUVta 
23               HMI-05a 
23 HMI-06a 
22               HMI-07a 
22               HMI-08a 
22               HMI-09a 
21               HMMOa 
21               HMMIa 
21 HMI-12a 
24 SC1A 

s/Samples ' 

28         CD la (Dup.) 
22 CD 4a (Dup.) 
23 HMI-OSa (Dup.) 

22151 
221S8 
22152 
22149 
22176 
22164 
22153 
22162 
22157 
22160 
22145 
22140 
22139 
22136 
22131 
22133 
22168 

22178 
22150 
22156 

< 0.052                  0.026 
< 0.052                  0.024 
< 0.052                  0.038 

0.122 
0.914 
0.103 
0.697 
0.248 
0.037 
0.082 
0.133 
0.059 
0.227 
0.124 
0.085 
0.065 
0.020 
0.049 
0.033 
0.218 

17 
0.195 
0.020 
0.914 

0.105 
0.800 
0.061 

< 0.004 
< 0.004 
< 0.004 
< 0.004 
< 0.004 
< 0.004 
< 0.004 
< 0.004 
< 0.004 
< 0.004 
< 0.004 
< 0.004 
< 0.004 
< 0.004 
< 0.004 
< 0.004 
< 0.004 

0 
< 0.004 
< 0.004 
< 0.004 

< 0.004 
< 0.004 
< 0.004 

645 
139 
227 
90.9 
671 
113 
450 
308 
340 
131 
298 
304 
400 
436      J 
247      J 
218      J 
137 

17 
303 
90.9 
671 

572 
91.7 
324 

< 0.008 
< 0.008 
< 0.008 
< 0.008 

0.064 
< 0.008 
< 0.008 
< 0.008 
< 0.008 
< 0.008 
< 0.008 
< 0.008 
< 0.008 
< 0.008 
< 0.008 
< 0.008 
< 0.008 

1 
0.064 

<   0.008 
0.064 

< 0.008 
< 0.008 
< 0.008 

0.010 
0.005 

< 0.003 
0.006 
0.064 

< 0.003 
0.039 

< 0.003 
< 0.003 
< 0.003 

0.006 
0.008 
0.033 
0.014 
0.006 

< 0.003 
0.005 

11 
0.013 

< 0.003 
0.064 

< 0.003 
< 0.003 
< 0.003 

45.8 < 0.002 
< 0.002 
< 0.002 
< 0.002 

834 
188 
387 
241 
393 
238 
278 
237 
369 
306 
321 
328 
293 
414      J 
158      J 
156      J 
290 

17 
320 
156 
834 

708 
252 
355 

158 
71.0 
116 
75.2 
76.2 
6.13 
61.3 
73.5 
87.5 
64.3 
87.6 
86.4 
67.9 
84.0 
33.5 
30.1 
85.3 

17 
74.3 
6.13 
158 

152 
73.9 
87.3 

< 0.001 
< 0.001 
<0.001 
< 0.001 
< 0.001 
< 0.001 
< 0.001 
< 0.001 
< 0.001 
< 0.001 
< 0.001 
< 0.001 
< 0.001 
< 0.001 
< 0.001 
< 0.001 
< 0.001 

0 
< 0.001 
< 0.001 
< 0.001 

< 0.001 
< 0.001 
< 0.001 

3828 
2009 
2660 
2145 
1665 
2243 
1319 
1655 
1544 
1896 
1590 
1803 
1163 
1396 
490 
506 
2558 

17 
1795 
490 
3828 

3620 
2183 
1470 

< 0.003 
< 0.003 
< 0.003 
< 0.003 

0.146 
< 0.003 

0.082 
< 0.003 
< 0.003 
< 0.003 
< 0.003 
< 0.003 

0.018 
0.465       J 
0.007 

< 0.003 
< 0.003 

5 
0.044 

< 0.003 
0.465 

< 0.003 
< 0.003 
< 0.003 

14.4 
30.3 

< 0.052 0.019 
|             0.019 

0.009 

12.5 
13.5 159 0.055 

< 0.052 122 < 0.002 
< 0.002 
< 0.002 
< 0.002 
< 0.002 
< 0.002 
< 0.002 
< 0.002 
< 0.002 
< 0.002 
< 0.002 
< 0.002 

1 
0.055 

<   0.002 
0.055 

< 0.002 
< 0.002 
< 0.002 

< 0.052                  0.008 
< 0.052                  0.012 
< 0.052                  0.008 
< 0.052                  0.017 
< 0.052                  0.010 
< 0.052                  0.011 
< 0.052                  0.010 
< 0.052 •               0.003       L 
< 0.052                  0.004       L 
< 0.052                  0.006       L 
< 0.052                  0.021 

1                          17 
13.5                    0.015 

< 0.052                  0.003 
13.5                    0.038 

< 0.052                  0.023 
< 0.052                  0.021 
< 0.052                  0.008 

41.9 
7.23 
65.3 
16.5 
13.0 
24.4 
25.5 
15.2 
11.3 
42.9 
12.6 

17 
39.3 
7.23 
159 

Duplicate                   2002         5 34.8 
Results              2002          5 18.6 

2002          S 67.1 

Deep                2002          5 
Wells                  2002            S 

2002            S 

28              CD lb 
31                 CD 2b 
28                CD 3b 
22 CD 4b 
28               HMI-01b 
23 HMI-02b 
23               HMI-03b 
31               HMI-04b 
31               HMI-05b 
23 HMI-06b 
28               HMI-07b 
22               HMI-08b 
22               HMI-09b 
21               HMI-lOb 
21               HMMIb 
21               HMM2b 
24 SC1B 

/Samples 1 

28         CD lb (Dup.) 
31        HMI-05b (Dup.) 
21        HMI-12b (Dup.) 

221 BO 
22185 
22174 
22148 
22175 
22163 
22154 
22188 
22186 
22159 
22146 
22141 
22138 
22137 
22132 
22135 
22166 

22181 
22187 
22134 

< 0.052 0.005 0.094 
0.073 
0.092 
0.113 
0.123 
0.065 
0.282 
0.668 
0.107 
0.121 
0.166 
0.179 
0.263 
0.107 
0.055 
0.080 
0.038 

17 
0.15 

0.038 
0.668 

0.095 
0.100 
0.082 

< 0.004 
< 0.004 
< 0.004 
< 0.004 
< 0.004 
< 0.004 
< 0.004 
< 0.004 
< 0.004 
< 0.004 
< 0.004 
< 0.004 
< 0.004 
< 0.004 
< 0.004 
< 0.004 
< 0.004 

0 
< 0.004 
< 0.004 
< 0.004 

< 0.004 
< 0.004 
< 0.004 

142 
116 
81.9 
196 
218 
185 
140 
902 
109 
84.0 
172 
187 
163 
356 
21.4     J 
24.9     J 
33.3 

17 
185 
21.4 
902 

137 
121 
25.4     J 

< 0.008 
< 0.008 
< 0.008 
< 0.008 

0.008 
< 0.008 
< 0.008 
< 0.008 
< 0.008 
< 0.008 
< 0.008 
< 0.008 
< 0.008 
< 0.008 
< 0.008 
< 0.008 

0.012 

2 
0.010 

< 0.008 
0.012 

< 0.008 
< 0.008 
< 0.008 

< 0.003 
0.004 
0.088 

< 0.003 
< 0.003 

0.003 
< 0.003 
< 0.003 
< 0.003 
< 0.003 

0.016 
< 0.003 

0.012 
< 0.003 
< 0.003 

0.006 
0.013 

8 
0.018 

< 0.003 
0.088 

0.004 
< 0.003 

0.004 

16.0 < 0.002 
< 0.002 

0.003 
< 0.002 
< 0.002 
< 0.002 
< 0.002 
< 0.002 
< 0.002 
< 0.002 

0.004 
< 0.002 
< 0.002 
< 0.002 
< 0.002 
< 0.002 

0.004 

3 
0.004 

< 0.002 
0.004 

< 0.002 
< 0.002 
< 0.002 

18.2 
17.0 
12.9 
9.83 
8.31 
6.57 
261 
275 
163 
188 
28.8 
26.5 
250 
311 
9.21      J 
7.85     J 
2.04 

17 
94.2 
2.04 
311 

17.6 
169 
7.91      J 

4.97 
7.60 
4.90 
9.38 
4.36 
2.90 
37.3 
59.8 
30.6 
44.6 
6.80 
6.50 
58.7 
60.1 
0.735 
7.81 
2.88 

17 
20.6 
0.735 
60.1 

5.01 
30.4 
8.07 

< 0.001 
< 0.001 
< 0.001 
< 0.001 
< 0.001 
< 0.001 
< 0.001 
< 0.001 
< 0.001 
< 0.001 
< 0.001 
< 0.001 
< 0.001 
< 0.001 
< 0.001 
< 0.001 
< 0.001 

0 
0.001 

< 0.001 
< 0.001 

< 0.001 
< 0.001 
< 0.001 

101 
111 
64.6 
371 
66.8 
31.7 
2009 
2108 
1679 
1769 
116 
129 
2066 
1299 
6.24 
11.8 
12.8 

17 
705 
6.24 
2108 

98.9 
1706 
11.4 

< 0.003 
< 0.003 

0.075 
< 0.003 

0.004 
0.004 

< 0.003 
< 0.003 
< 0.003 
< 0.003 

0.017 
0.009 

< 0.003 
< 0.003       UJ 
< 0.003       UJ 

0.010       J 
0.004 

8 
0.016 

< 0.003 
0.075 

0.004 
< 0.003 
< 0.003 

0.084 < 0.002 
0.004 
0.004 

< 0.002 

16.3 
0.169 7.91 

2002            S 0.097 10.8 
2002   .        5 
2002            5 
2002   •        5 
2002            5 
2002            5 
2002            5 
2002            5 
2002            5 
2002  .         5 
2002            5 
2002            5 
2002            5 
2002            5 

No. ol Detections Per 17 Well Locations 
Mean (Detections only)' 
Minimum' 
Maximum' 

Duplicate                    2002          5 
Results              2002          5 

2002            S 

0.115 33.6 
< 0.052 < 0.002 16.6 
< 0.052                  0.016 11.4 
< 0.052 0.018 

0.011 
0.010 
0.002 
0.004 

18.1 
0.057 61.4 

< 0.052 32.5 
0.294 21.3 

< 0.052 27.2 
< 0.052                  0.015 
< 0.052                  0.003       L 

4.15 
17.2 

< 0.052 < 0.002       UL 9.17 
0.081 B       < 0.002       UL 

0.007 
3.76 

0.471 3.90 

8 
0.158 

<   0.052 
0.471 

12 
0.008 

<    0.002 
0.018 

17 
18.3 
3.76 
64.2 

< 0.052                  0.003 15.5 
< 0.052 0.013 

B       < 0.002       UL 
64.2 

0.078 3.87 

Surface Water Screenina Criteria-Sites 1.3,4 (COMAR 26.08.02.03) 0.04 f 2 0.0022 0.074 0.009 0.0025 0.0034 ' 0.»20 
Surface Water Screening Criteria-Site 2 (COMAR 26.08.02.03) 0.036 2 0.0033 0.05 0.0034 0.0081 0.0019 0.08* 

Surface              2002          5 

Water               2002          5 

Sites                2002          5 

2002          5 

No. of Detections Per 4 LocaUons ' 
Mean (Detections only)' 
Minimum1 

Maximum1 

Duplicate                    2002          S 

22        Surface Site 1' 
22        Surface Site 23 

24           Surface 3* 

24          Surface 45 

22     Surface Site 1 (Dup) 

22143 

22147 

22165 

22169 

22144 

7.67                    0.002 

65.9                < 0.002 

0.309              < 0.002 

0.652                  0.003 

4                           2 
18.63                  0.003 
0.309              < 0.002 
65.9                    0.003 

7.59                    0.002 

0.032 

0.010 

0.009 

0.019 

4 
0.018 
0.009 
0.032 

0.031     | 

0.007 445 

466 
262 

23.6 

4 
299 
23.6 
466 

442 

0.008 
0.023 

< 0.008 

< 0.008 

2 
0.016 

< 0.008 
0.023 

0.009 

0.049 6.59        | 
36.7 

0.203 

0.461 

4 
11.13 
0.203 
36.7 

7.17 

0.007         | 
0.007 

< 0.002 

< 0.002 

2 
0.007 

< 0.002 
0.007 

0.006 

419 

321 
168 

51.9 

4 
240 
51.9 
419 

414 

95.9 
52.2 
37.1 

18.8 

4 
52.3 
18.8 
101 

101 

< 0.001 

< 0.001 
< 0.001 

< 0.001 

0 
< 0.001 
< 0.001 
< 0.001 

< 0.001 

1433 

545 

554 

487 

4 
755 
487 
1433 

1401 

3.31 

0.023 0.131 8.59 

< 0.004 

< 0.004 

2 
0.015 

< 0.004 
0.023 

0.010 0.382 

0.007 

4 
0.049 
0.007 

0.131 

0.011 

4 
3.10 
0.011 
8.59 

0.007       | 0.049          | 3.42 
1         Results C^SSaSBSOBD^Mt 
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Table 3-2 
Summary of Chemical Results for Groundwater and Surface Water Samples - May 2002 

Hart-Miller Island, Maryland 

Sample Information 

Day I Location Sample # Aluminum 
mg/L 

Afsenic 
mg/L 

Barium 
mg/L 

Metals. Dissolved 
Cadmium 

mg/L 
Calcium 

mg/L 
Chromium 

mg/L 
Copper 

mg/L 
Iron 

mg/L 
Lead 
mg/L 

Magnesium 
mg/L 

Potassium 
mg/L 

Silver 
mg/L 

Sodium, diss. 
mgA. 

Groundwater Screening Criteria 
Shallow 

Wells 
2002 
2002 
2002 
2002 
2002 
2002 
2002 
2002 
2002 
2002 
2002 
2002 
2002 
2002 
2002 
2002 
2002 

22 
23 
22 
22 
28 
23 
23 
23 
23 
23 
22 
22 
22 
21 
21 
21 
24 

CD la 
CD 2a 
CD 3a 
CD 4a 

HMI-Ola 
HMKKa 
HMI-03a 
HMI-04a 
HMI-05a 
HMI-06a 
HMI-07a 
HMI-08a 
HMI-OSa 
HMMOa 
HMI-11a 
HMM2a 
SC1A 

22151 
22158 
22152 
22149 
22176 
22164 
22153 
22162 
22157 
22160 
22145 
22140 
22139 
22136 
22131 
22133 
22168 

No. of Detections Per 17 Well Locations/Samples ' 
Mean (Detections only) * 
Minimum 1 

Maximum 1 

0.05 0.05 0.005 o.r 0.3 0.018 

|Duplicate 
Results 

2002 5 28 CD la (Dup.) 
2002 5 22 CD 4a (Dup.) 
2002 5 23 HMI-05a (Dup.) 

22178 
22150 
22156 

Deep 
Wells 

2002 5 28 CD lb 22180 
2002 5 31 CD 2b 22185 
2002 5 28 CD 3b 22174 
2002 5 22 CD 4b 22148 
2002 5 28 HMI-Olb 22175 
2002 5 23 HMI-02b 22163 
2002 5 23 HMI-03b 22154 
2002 5 31 HMKHb 22188 
2002 5 31 HMI-OSb 22186 
2002 5 23 HMI-06b 22159 
2002 5 28 HMI-07b 22146 
2002 5 22 HMI-OSb 22141 
2002 5 22 HMI-09b 22138 
2002 5 21 HMl-lOb 22137 
2002 5 21 HMI-11b 22132 
2002 5 21 HMI-12b 22135 
2002 5 24 SC1B 22166 

< 0.052 
< 0.052 
< 0.052 
< 0.052 
< 0.052 
< 0.052 
< 0.052 
< 0.052 
< 0.052 
< 0.052 
< 0.052 
< 0.052 
< 0.052 
< 0.052 
< 0.052 
< 0.052 
< 0.052 

0 
:   0.052 
:   0.052 
:   0.052 

< 0.052 
< 0.052 
< 0.052 

0.016 
0.014 
0.020 
0.014 
0.003 
0.009 
0.005 
0.008 
0.006 
0.012 
0.006 
0.006 
0.003 

< 0.002     UL 
< 0.002 
< 0.002 

0.016 

14 
0.010 

<   0.002 
0.020 

0.015 
0.016 
0.006 

UL 
UL 

0.066 
0.763 
0.041 
0.613 
0.036 
0.037 
0.062 
0.119 
0.033 
0.191 
0.107 
0.063 
0.055 
0.019 
0.048 
0.033 
0.126 

< 0.004 
< 0.004 
< 0.004 
< 0.004 
< 0.004 
< 0.004 
< 0.004 
< 0.004 
< 0.004 
< 0.004 
< 0.004 
< 0.004 
< 0.004 
< 0.004 
< 0.004 
< 0.004 
< 0.004 

17 0 
0.142 < 0.004 
0.019 < 0.004 
0.763 < 0.004 

0.066 < 0.004 
0.621 < 0.004 
0.035 < 0.004 

629 
139 
228 
93.9 
637 
109 
470 
306 
324 
135 
310 
314 
374 
429 
256 
223 
134 

17 
301 
93.9 
637 

560 
89.1 
328 

< 0.008 
< 0.008 
< 0.008 
< 0.008 
< 0.008 
< 0.008 
< 0.008 
< 0.008 
< 0.008 
< 0.008 
< 0.008 
< 0.008 
< 0.008 
< 0.008 
< 0.008 
< 0.008 
< 0.008 

0 
< 0.008 
< 0.008 
< 0.008 

< 0.008 
< 0.008 
< 0.008 

0.010 
0.005 

< 0.003 
0.006 
0.004 

< 0.003 
< 0.003 

0.005 
0.007 
0.007 
0.005 
0.003 
0.006 
0.009 
0.007 
0.005 

< 0.003 

13 
0.007 

< 0.003 
0.016 

0.016 
< 0.003 
< 0.003 

0.013 
< 0.009 

0.041 
0.016 

< 0.009 
85.9 

< 0.009 
< 0.009 
< 0.009 
< 0.009 
< 0.009 
< 0.009 
< 0.009 
< 0.009 
< 0.009 

8.90 
0.044 

6 
15.82 

<   0.009 
85.9 

0.027 
0.023 

< 0.009 

< 0.002 
< 0.002 
< 0.002 
< 0.002 
< 0.002 

] < 0.002 
< 0.002 
< 0.002 
< 0.002 
< 0.002 
< 0.002 
< 0.002 
< 0.002 

.< 0.002 
< 0.002 

] < 0.002 
< 0.002 

0 
< 0.002 
< 0.002 
< 0.002 

< 0.002 
< 0.002 
•c 0.002 

338 
197 
396 
246 
391 
232 
291 
234 
362 
311 
334 
335 
275 
409 
164 
158 
285 

17 
314 
158 
708 

708 
243 
366 

159 
71.6 
116 
76.4 
74.5 
5.30 
60.3 
69.8 
85.8 
66.8 
88.8 
77.9 
66.0 
84.6 
34.7 
32.4 
83.0 

< 0.001 
< 0.001 
< 0.001 
< 0.001 
< 0.001 
< 0.001 
< 0.001 
< 0.001 
< 0.001 
< 0.001 
< 0.001 
< 0.001 
< 0.001 
< 0.001 
< 0.001 
< 0.001 
< 0.001 

17 0 
73.9 < 0.001 
5.30 < 0.001 
159 < 0.001 

153 < 0.001 
70.1 < 0.001 
90.0 < 0.001 

< 0.052 
0.053 I 

No. of Detections Per 17 Well Locations/Samples ' 
Mean (Detections only)' 
Minimum 1 

Maximum 1 

Duplicate 
Results 

2002 5 28 
2002 5 31 
2002 5 21 

CD lb (Dup.) 22181 
HMMKb (Dup.) 22187 
HMI-12b (Dup.) 22134 

Surface Water Screening Criteria-Sites 1,3,4 (COMAR 26.08.02.03) 
[Surface Water Screening Criteria-Site 2 (COMAR 26.08.02.03) 

Surface 
Water 

Sites 

2002 
2002 
2002 
2002 

22 Surface Site 1 22143 

22 Surface Site 2* 22147 

24 Surface 34 22165 

24 Surface 4s 22169 

No. of Detections Per 4 Locations ' 
Mean (Detections only)' 
Minimum' 
Maximum' 

Duplicate 
Results 

2002 22     Surface Site 1 (Dup)        22144 

< 0.052 
< 0.052 

0.058 
< 0.052 
< 0.052 
< 0.052 
< 0.052 
< 0.052 
< 0.052 
< 0.052 
< 0.052 
< 0.052 
< 0.052 

0.057    |B 
< 0.052 

3 
0.056 

< 0.052 
0.058 

< 0.052 
< 0.052 
< 0.052 

9 
0.008 

< 0.002 
0.014 

< 0.002 
0.009 

< 0.002 

17 0 
0.122 0.004 
0.026 < 0.004 
0.522 < 0.004 

0.075 < 0.004 
0.093 < 0.004 
0.052 < 0.004 

17 
134 
21.0 
355 

136 
115 
25.1 

0 10 
< 0.008 0.006 
< 0.008 < 0.002 
< 0.080 0.009 

< 0.008 0.005 
< 0.008 < 0.003 
< 0.008 < 0.003 

6 
0.219 

< 0.009 
0.918 

0 
< 0.002 
< 0.002 
< 0.002 

< 0.009 < 0.002 
0.05 < 0.002 
0.293      J       < 0.002 

93.6 
1.94 
306 

17.9 
163 
7.79 

17 
20.5 
0.724 
61.2 

5.41 
32.0 
7.17 

0 
< 0.001 
< 0.001 
< 0.001 

< 0.001 
< 0.001 
< 0.001 

0.041 0.0022 0.074 0.009 0.0034 
0.036 0.0019 

7.66 

72.1 

< 0.052 

< 0.052 

2 
39.9 

< 0.052 
72.1 

7.68 

< 0.002 

< 0.002 

< 0.002 

0.003 

2 
0.003 

< 0.002 
0.003 

0.002 

0.033 0.006 423 

465 

265 

23.0 

< 0.008 

0.011 0.025 0.022 

0.009 

0.016 

< 0.004 

< 0.004 

< 0.008 

< 0.008 

4 
0.017 
0.009 
0.033 

0.033 

2 
0.016 

< 0.004 
0.025 

0.007 

295 
23.0 
465 

425 

1 
0.022 

< 0.008 
0.022 

< 0.008 

0.006 

0.009 

0.049 
0.006 
0.138 

0.042 

< 0.009 

15.5 
< 0.009 

< 0.009 

1 
15.5 

< 0.009 
15.5 

< 0.009 

0.005 

0.005 

< 0.002 

< 0.002 

2 
0.008 
0.002 
0.011 

0.011 

401 

321 

49.6 

51.6 

206 
49.6 
403 

403 

97.6 < 0.001 

55.4 < 0.001 
37.7 < 0.001 

18.9 < 0.001 

4 
52.4 
18.9 
97.6 

94.5 

0 
< 0.001 
< 0.001 
< 0.001 

< 0.001 

mg/L = Milligrams per liter (i.e., parts per million) 
Bold highlight indicates value exceeds comparison criterion. 
' No. ol Detections includes a duplicate detection where the primary sample result 
was non-detect. Means, mtnimums, and maximums include the greater 
concentration obtained for a sample and its duplicate. 
2 Surface Site 1 were collected from South Cell pond. 
9 Surface Site 2 was collected Iron the Bay at the North 265 boat dock. 
4 Surface 3 was collected from the South Cell southern drainage. 
s Surface 4 was coDected from the South Cell northern drainage. 

<  Indicates that the analyte was not detected at the method detection Omit shown right of the symbol. 

Data Validation Quaiiliers 

B = Analyte not detected substantially above the level reported in laboratory blanks. 
J * Analyte present. Reported value is considered to be estimated and may not be accurate or precise. 
L = Analyte present. Reported value may be biased low. Actual value is expected to be higher. 

UJ = Not detected, quantitation limit may be inaccurate or imprecise. 
UL = Not detected, quantitation limit is probably higher. 

3907 
2058 
2660 
2213 
1686 
2205 
1341 
1642 
1510 
1896 
1642 
1682 
1103 
1394 
511 
511 

2445 

17 
1791 
511 

3907 

1371 
2161 
1554 

5.41 
2113 

98.4 
1698 
11.7 

1390 
553 
556 
466 

741 
466 
1390 

1379 

Zinc 
mg/L 

1.1 
< 0.003 
0.009 

< 0.003 
0.011 

< 0.003 
< 0.003 
0.038 
0.008 
0.013 
0.012 

< 0.003 
< 0.003 
'< 0.003 

0.418 
< 0.003 
< 0.003 
< 0.003 

7 
0.073 

< 0.003 
0.418 

0.029 
•=0.003 
< 0.003 

0.003 0.072 < 0.004 136 < 0.008 < 0.003 < 0.009 < 0.002 17.8 4.76 < 0.001 97.8 < 0.002 
< 0.002 0.056 < 0.004 120 < 0.008 0.003 < 0.009 < 0.002 17.5 6.66 < 0.001 111 < 0.003 
< 0.002 0.073 < 0.004 82.3 < 0.008 0.008 < 0.009 < 0.002 13.2 4.16 < 0.001 62.0 < 0.003 

0.003 0.094 < 0.004 188 < 0.008 < 0.002 0.034 < 0.002 9.32 923 < 0.001 357 0.004 
< 0.002 0.082 < 0.004 212 < 0.008 0.007 < 0.009 < 0.002 8.31 4.84 < 0.001 65.3 < 0.003 
< 0.002 0.042 < 0.004 165 < 0.008 < 0.002 <O.0O9 < 0.002 6.67 2.60 < 0.001 30.2 < 0.003 

0.014 0.267 < 0.004 144 < 0.008 0.003 <O.0O9 < 0.002 261 37.0 < 0.001 2009 < 0.003 
0.013 0.522 

0.100 
< 0.004 
< 0.004 

90.4 
109 

< 0.080 
< 0.008 

< 0.003 
0.005 

< 0.009 < 0.002 274 
158 

59.0 
30.9 

< 0.001 
< 0.001 

2113 
1653 

< 0.003 
0.008 |      0.918 | < 0.002 < 0.003 
0.009 0.114 < 0.004 86.3 < 0.008 0.005 < 0.009 < 0.002 194 45.2 < 0.001 1764 0.009 

< 0.002 0.131 < 0.004 171 < 0.008 0.003 < 0.009 < 0.002 28.8 6.72 < 0.001 112 < 0.003 
0.002 0.128 < 0.004 176 < 0.008 0.007 0.024 < 0.002 25.9 5.86 < 0.001 124 < 0.003 
0.014 0.190 < 0.004 159 < 0.008 < 0.003 0.027 < 0.002 246 58.6 < 0.001 2027 < 0.003 
0.003 L 0.084 < 0.004 355 < 0.008 0.009 < 0.009 UJ    < 0.002 306 J 61.2 < 0.001 1282 < 0.003 

< 0.002 UL 0.026 < 0.004 21.0 J      < 0.008 < 0.003 0.019 J       < 0.002 9.16 J 1.71 < 0.001 5.41 < 0.003 
< 0.002 UL 0.047 < 0.004 24.3 J      < 0.008 < 0.003 0.103 J       < 0.002 7.77 J 6.48 < 0.001 11.1 < 0.003 
< 0.002 0.030 < 0.004 32.0 < 0.008 < 0.002 < 0.009 < 0.002 1.94 0.724 < 0.001 12.4 < 0.003 

2 
0.0065 

< 0.002 
0.009 

< 0.003 
< 0.003 
< 0.003 

0.120 

9.05 

0.025 

4 
3.21 
0.025 
9.05 

3.26 
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samples. Other metals (chromium and lead) were both detected infrequently in the total metals 

analyses and were not detected in the dissolved metals analyses. Trace levels of aluminum were 

reported for several samples. However, aluminum was also reported in laboratory blanks. 

Therefore, low levels of aluminum for several samples are likely artifacts of the laboratory analysis 

and not site related. Generally, anion and metal concentrations tended to be greater for the surficial 

aquifer. However, concentrations of some indicator parameters such as sodium, magnesium, 

chloride and sulfate in several of the "B" wells were similar to the "A" well results where separating 

confining units may be small or do not exist. 

Dissolved metals exceeding the comparison criteria are shown in Figure 3-3. For the surficial 

aquifer wells, dissolved iron exceeds the comparson criterion in only two (HMI-02A and HMI-12A) 

of the 17 wells. The higher iron levels coincided with relatively lower pH for these wells (pHs of 

5.58 and 6.41 for HMI-02A and HMI-12A, respectively). However, iron was not detected in 

upgradient wells HMI-01A and HMI-11A. Concentrations of chloride and sulfate also exceeded 

their criteria at most surficial aquifer well locations. Field-determined pH levels are outside the 

criteria limits at three well locations (HMI-02A, HMI-03A, and HMI-12A). Total iron exceeded the 

criterion at all surficial aquifer well locations. Total aluminum and lead exceeded their criteria at 

one well location only (HMI-01A). 

Dissolved aluminum at three locations, and dissolved iron at one location each exceeded the 

criteria in the deeper well set. However, the aluminum exceedances (0.053 through 0.058 mg/L) 

were only slightly greater than the criterion of 0.05 and the method detection limit. Data validation 

demonstrated that the aluminum level reported for HMI-12B may be an artifact of the laboratory 

analysis. The other aluminum detections are also at similar levels and may also be artifacts of the 

analysis. As with the surficial well samples, concentrations of total iron, chloride, and pH exceeded 

the criteria in the deeper well samples. Total aluminum at several locations and sulfate at one 

location exceeded the criterion. 

3.2.4    Surface Water Analyses 

The chemical results for the four surface water samples are provided in Table 3-2. Figure 3-3 

shows the dissolved metals that exceeded the comparison criteria. The results of the samples 
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-34-   GROUND CONTOUR 
(CONTOUR INTERVAL IS 1 FOOT; 
ELEVATION DATUM IS NAVD 1988) 

©   GROUNDWATER MONITORING WELL 

•    SURFACE WATER SAMPLE 

HMI-04A/B 

HMI-02A 
Iron 85.9 mg/U 

** 
& 

,e HMI-12A 
Iron 8.90 mg/L 

HMI-12B 
Aluminum 0.057 mg/L 

SURFACE SITE 1 
Cadmium 0.006 mg/L 
Copper  0.044  mg/L /   / .^f^^^^Q \ 
Lead       0.011 mg/L(Dup.) 
Zinc       3.41    mg/L 

DNR FACILITY 
s 

HMI-06A/B 

SURFACE SITE 2 
Cadmium 0.025 mg/L" 
Copper     0.138  mg/L 
Zinc 9.05    mg/L 

, HMI-08A/B 

HMMOA/B SURFACE 3 
Zinc   0.339   mg/L 

1400 FT 

SOURCE: 2001 SITE SURVEY BY MES 

URS 

Figure 3-3 
Dissolved Metals Exceeding Criteria, May 2002 

Hart-Miller Island, Maryland 



indicate detectable concentrations of several total and dissolved metals. Silver was not detected in 

any of the samples. Of the metals detected, total and dissolved cadmium, copper, lead and zinc 

exceeded the criteria in a total of three samples. The South Cell pond sample (Surface Site 1) 

contained similar levels of these metals as those reported in the Chesapeake Bay sample (Surface 

Site 2). No analyte concentrations reported for the South Cell northern drainage sample (Surface 4) 

exceed the criteria. 

3.3       ESTIMATED METAL LOADINGS 

Dissolved metal loadings from HMI groundwater are estimated for the period May through 

June. The loadings are based on the May 2002 sample results, permeability test results for the 

surficial aquifer wells, and groundwater hydraulic gradients obtained from the June 2002 synoptic 

groundwater level measurements. Estimates are shown in bold highlights in Table 3-3 for metal 

loadings for the South Cell (wells CD-02A and CD-04A) and the Bay (perimeter HMI wells). The 

bottom two sections of the tables provide estimates for a 30-day month (April and June) and a 31- 

day month (May). 

The loading were estimated by calculating total groundwater discharges (i.e., volumes) 

through the cross dike for the South Cell and from the outermost "A" wells along the island 

perimeter for the Bay. Groundwater discharges were computed using average linear groundwater 

velocities and the cross-sectional area (i.e., the product of aquifer thickness and perimeter length) for 

each of the wells used for the analysis. The 30- and 31-day groundwater volumes were then 

multiplied by the dissolved metals concentrations converted to pounds (lbs) per cubic feet (ft3). 

Average linear groundwater velocities were computed using the average permeabilities determined 

from slug test analyses, the hydraulic gradient estimated from each outer perimeter well (e.g., well 

HMI-12A) to the closest downgradient point at the Bay, and an assumed effective porosity of 0.25. 

The effective porosity was selected from the hydrogeologic modeling literature (Spitz and Moreno, 

1996; Anderson and Woessner, 1992) and represents a value typical of sand and silt, which are the 

major components of aquifers underlying HMI. Because water levels were only measured in June 

during this quarter, water elevations used for the estimates were those measured on June 7,2002. It 

is assumed that an elevation of 0 feet MSL is the discharge elevation in the Bay. Average aquifer 
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Table 3-3 
Estimated Dissolved Metals Loadings from Groundwater to the South Cell and Bay 

Hart-Miller Island, Maryland 

||                        May 2002 Sample Results In mg/L                                                                                                                                                                | 
11    Location Arsenic 

mg/L 
Barium 
mg/L 

Calcium 
mg/L 

Copper 
mg/L 

Iron 
mg/L 

Magnesium 
mg/L 

Potassium 
mg/L 

Sodium, diss. 
mg/L 

Zinc          1 
mg/L         1 

CD 2a 0.014 0.763 139 0.005 197 71.6 2058 0.009         1 
CD 4a 0.014 0.613 93.9 0.006 0.016 246 76.4 2213 0.011 

HMI-02a 0.009 0.037 109 0.005 85.9 232 5.30 2205 0.009 
HMMMa 0.008 0.119 306 0.005 234 69.8 1642 0.008 
HMI-06a 0.012 0.191 135 0.007 311 66.8 1896 0.012 
HMI-08a 0.006 0.063 314 0.006 335 77.9 1682 0.012 
HMHOa 0.019 429 0.006 409 84.6 1394 0.167 
HMI-12a 0.033 223 0.003 8.90 158 32.4 511 0.008 

Location Concentration 

Arsenic 
10*3 

Concentration 

Barium 
llj*3 

Concentration 

Calcium 
Ib/ft3 

Concantration 

Copper 
Ib/ft3 

Concentration 

Iron 
Ib/ft3 

Concentration 

Magnesium 
Ib/ft3 

Concentration 

Potassium 
Ib/ft3 

Concentration 

Sodium, diss. 
Ib/tt3 

Concentration 

Zinc 
Ib/ft3 

CD 2a 1.09E-09 5.94E-08 1.08E-05 3.89E-10 0.0OE+0O 1.53E-05 5.57E-06 1.60E-04 7.01E-10 
CD 4a 1.09E-09 4.77E-08 7.31 E-06 4.67E-10 1.25E-09 ' 1.92E-05 5.95E-06 1.72E-04 8.56E-10 

HMI-02a 7.01E-10 2.B8E-09 8.49E-06 3.89E-10 6.69E-06 1.81E-05 4.13E-07 1.72E-04 7.01E-10 
HMI-04a 6.23E-10 9.26E-09 2.38E-05 3.89E-10 O.OOE+00 1.82E-05 5.43E-06 1.28E-04 6.23E-10 
HMI-06a 9.34E-10 1.49E-08 1.05E-05 5.45E-10 O.OOE+00 2.42E-05 5.20E-06 1.48E-04 9.34E-10 
HMI-08a 4.67E-10 4.90E-09 2.44E-05 4.67E-10 0.00E+00 2.61 E-05 6.07E-06 1.31E-04 9.34E-10 
HMI-lOa 0.00E+00 1.48E-09 3.34E-05 4.67E-10 0.00E+00 3.18E-05 6.59E-06 1.09E-04 1.30E-08 
HMI-12a 0.00E+00 2.57E-09 1.74E-05 2.34E-10 6.93E-07 1.23E-05 2.52E-06 3.98E-05 6.23E-10 

Location Head Drop 

Feet 

Distance 
Between 
Well and 

Bay 

Feet 

Hydraulic 
Gradient 

Ft/Ft 

Hydraulic 
Conductivity 

K 

Ft/day 

PorosNy 
n 

Ft3/Ft3 

Linear velocity 
V 

Ft/day 

Aquifer 
Thickness 

b 

Feet 

Island Perimeter 
Distance 

L 

Feet 

Groundwater 
Volume 

Ft3/day 

Groundwater 
Volume 

30-day Month 
Fta/Month 

Groundwater 
Volume 

31-day Month 
Ft3/Month 

CD 2a -4.00 50 -0.0800 19.8 0.25 6.34 13 1556 32041 961235 993276 
CD 4a -19.96 50 -0.3992 10.8 0.25 17.25 39 3039 510987 15329601 15840588 

HMI-02a -2.78 183 -0.0152 84.2 0.25 5.12 23 5004 147215 4416439 4563653 
HMI-04a -1.76 70 -0.0251 13.3 0.25 1.34 13 5364 23318 699551 722870 
HMI-06a -0.96 70 -0.0137 71.3 0.25 3.91 14 5977 81823 2454682 2536505 
HMI-08a -1.29 70 -0.0184 89.5 0.25 6.60 17 3759 105399 3161966 3267365 
HMI-lOa -2.90 70 -0.0414 86 0.25 14.25 37 3524 464554 13936615 14401168 
HMI-12a -4.39 774 -0.0057 20.6 0.25 0.47 21 5382 13205 396164 409369     | 

Loadings n lbs for each 30 da' ir month (April and June) 
Location Arsenic Barium Calcium Copper Iron Magnesium Potassium Sodium, diss. Zinc 

South Cell 
CD 2a 1.05E-03 5.71 E-02 1.04E+01 3.74E-04 O.OOE+00 1.47E+01 5.36E+00 1.54E+02 6.74E-04 
CD 4a 1.67E-02 7.32E-01 1.12E+02 7.16E-03 1.91E-02 2.94E+02 9.12E+01 2.64E+03 1.31 E-02 

Total 1.78E-02 7.89E-01 1.22E+02 7.54E-03 1.91 E-02 3.08E+02 9.65E+01 2.80E+03 1.38E-02 

Bay 
HMI-02a 3.09E-03 1.27E-02 3.75E+01 1.72E-03 2.95E+01 7.98E+01 1.82E+00 7.58E+02 3.09E-03 
HMI-04a 4.36E-04 6.48E-03 1.67E+01 2.72E-04 O.OOE+00 1.27E+01 3.80E+00 8.94E+01 4.36E-04 
HMI-06a 2.29E-03 3.65E-02 2.58E+01 1.34E-03 O.OOE+00 5.94E+01 1.28E+01 3.62E+02 2.29E-03 
HMI-08a 1.48E-03 1.55E-02 7.73E+01 1.48E-03 O.OOE+00 8.25E+01 1.92E+01 4.14E+02 2.95E-03 
HMI-lOa 0.00E+00 2.06E-02 4.65E+02 6.51E-03 O.OOE+00 4.44E+02 9.18E+01 1.51E+03 1.81E-01 
HMI-12a 0.00E+00 1.02E-O3 6.88E+00 9.25E-05 2.75E-01 4.87E+00 9.99E-01 1.58E+01 2.47E-04 

Total 7.30E-03 9.29E-02 6.30E+02 1.14E-02 2.98E+01 6.83E+02 1.30E+02 3.15E+03 1.90E-01     1 

Loadings n lbs for: 10 day mon th (MayL 
Location Arsenic Barium Calcium Copper Iron Magnesium Potassium Sodium, diss. Zinc 

South Cell 
CD 2a 1.08E-03 5.90E-02 1.07E+01 3.87E-04 O.OOE+00 1.52E+01 5.54E+00 1.59E+02 6.96E-04 
CD 4a 1.73E-02 7.56E-01 1.16E+02 7.40E-03 1.97E-02 3.03E+02 9.42E+01 2.73E+03 1.36E-02 

Total 1.83E-02 8.15E-01 1.27E+02 7.79E-03 1.97E-02 3.19E+02 9.98E+01 2.89E+03 1.43E-02 

Bay 
HMI-02a 3.20E-03 1.31 E-02 3.87E+01 1.78E-03 3.05E+01 8.24E+01 1.88E+00 7.83E+02 3.20E-03 
HMMMa 4.50E-04 6.70E-03 1.72E+01 2.81E-04 O.OOE+00 1.32E+01 3.93E+00 9.24E+01 4.50E-04 
HMI-06a 2.37E-03 3.77E-02 2.67E+01 1.38E-03 O.OOE+00 6.14E+01 1.32E+01 3.74E+02 2.37E-03 
HMI-08a 1.53E-03 1.60E-02 7.99E+01 1.53E-03 0.00E+00 8.52E+01 1.98E+01 4.28E+02 3.05E-03 
HMI-lOa 0.00E+00 2.13E-02 4.81E+02 6.73E-03 O.OOE+00 4.59E+02 9.49E+01 1.56E+03 1.87E-01 
HMI-12a 0.00E+00 1.05E-03 7.11E+0O 9.56E-05 2.84E-01 5.04E+00 1.03E+00 1.63E+01 2.55E-04 

Total 7.54E-03 9.59E-02 6.51 E+02 1.18E-02 3.08E+01 7.06E+02 1.35E+02 3.26E+03 1.97E-01     | 
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thicknesses were determined from well boring logs. The horizontal distance parallel to the island 

perimeter (i.e., island seepage plane) was measured from the well under consideration to the 

midpoint distances of wells located on either side of the well. 

The loadings from the North Cell to the South Cell range from a low of 0.0078 lbs per month 

of copper to 2,890 lbs per month of sodium (31-day loading). For the Bay, total 31-day loadings 

range from 0.0075 lbs of arsenic to 3,260 lbs of sodium. 
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4.0  SUMMARY OF FINDINGS 

• Environmental investigations have been conducted at HMI from April through June 

pursuant to and in accordance with the Work Plan. These investigations included 

measuring and recording synoptic and continuous groundwater and surface water 

levels, collecting and chemically analyzing groundwater and surface water samples, 

and surveying of wells and surface water level locations. 

• Groundwater in the surficial aquifer flows in a radial pattern from a groundwater 

mound near the cross dike toward downslope areas of the North and South Cells. 

The concentric groundwater surface contours for the surficial aquifer mimic the 

shape of HMI. Flow is radial towards the Chesapeake Bay. Groundwater in the 

deeper aquifer is more regular, with some minor groundwater mounding in the 

southwestern section of the South Cell and slightly upgradient of the North Cell 

midsection. 

• Concentrations of dissolved iron exceed the screening criteria in two shallow wells 

(HMI-02A and HMI-12A) along the north side of HMI and one deep well (HMI-05B) 

to the south (HMI-05B). Concentrations of chloride and sulfate also exceeded their 

criteria at most shallow well locations but at fewer deep well locations (only one 

deep well exceedance of sulfate). Field-determined pH levels are outside of the 

criteria limits at three shallow well locations (HMI-02A, HMI-03A, and HMI-12A) 

and five deep well locations. Total iron exceeded the criterion at all shallow well 

locations and most deep well locations. Total aluminum and lead exceeded their 

criteria at one well shallow well location (HMI-01A), and total aluminum exceeded 

the criterion at several deep well locations. However, low levels of aluminum are 

suspect, as this analyte was detected in laboratory blanks during the analyses. 

• Four metals (cadmium, copper, lead, and zinc) exceed the criteria in a total of three 

surface water samples. All four metals exceeded the criteria in the Bay sample 

collected off of the western shore of the island and the South Cell pond sample. The 

South Cell pond sample (Surface Site 1) contained similar levels of these metals as 

those reported in the Chesapeake Bay sample (Surface Site 2). 
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• Estimated loadings from the North Cell to the South Cell range from a low of 0.0078 

lbs per month of copper to 2,890 lbs per month of sodium (31-day loading). For the 

Bay, total 31-day loadings range from 0.0075 lbs of arsenic to 3,260 lbs of sodium. 
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APPENDIX A: 

SURVEYOR'S REPORT 



SAMPLE NORTHING EASTING ELEVATION 
LOCATION 

SPILLWAY4 BASe 575475.031 1494119.442 52.482 
NC53 576213.947 1495455.699 17.690 
Sag 576196.760 1495451.135 18.509 
6a c 576196.450 1495451.273 21.458 
mgsn 574821.488 1493343.987 18.255 
mgs n2 574820.708 1493343.800 18.284 
mgs n 3 574820.997 1493343.124 18.176 
mgs n4 574821.751 1493343.340 18.190 
mgsn 5 574821.329 1493343.798 21.130 
mgs n 2 1 574824.493 1493346.559 17.952 
mgs n 2 2 574824.909 1493345.894 17.976 
mgs n 2 3 574824.021 1493345.479 17.967 
mgs n 2 4 574823.840 1493346.396 18.029 
mgs n 2 5 574824.348 1493345.887 21.690 
oldnl 574827.628 1493352.563 18.159 
oldn2 574827.576 1493352.968 18.216 
old n3 574827.075 1493352.881 18.199 
old n4 574827.174 1493352.328 18.271 
old n 5 574827.636 1493352.663 19.983 
old n b 1 574831.054 1493358.650 18.008 
old n b 2 574830.484 1493358.535 18.087 
old n b 3 574830.331 1493359.031 18.035 
old n b 4 574830.872 1493359.190 18.192 

old n b 5 574830.616 1493358.998 19.904 
hmi 6a 1 576196.774 1495451.535 18.596 
hmi 6a 2 576195.967 1495451.428 18.452 
hmi 6a 3 576196.168 1495450.818 18.461 
hmi 6a 4 576196.907 1495450.885 18.483 

hmi 6a 5 576196.739 1495451.218 21.406 
hmi 6b 1 576200.608 1495456.615 18.351 
hmi 6b 2 576199.971 1495456.633 18.353 
hmi 6b 3 576200.264 1495455.963 18.256 
hmi 6b 4 576200.867 1495456.139 18.284 
hmi 6b 5 576200.587 1495456.157 21.362 

n unloader 1 576368.567 1495915.552 12.194 
n unloader 2 576368.415 1495915.532 12.211 
n unloader 3 576368.640 1495915.356 12.223 

hmi 4a 1 581053.464 1495835.098 18.579 
hmi 4a 2 581053.719 1495835.622 18.563 
hmi 4a 3 581053.008 1495835.652 18.595 
hmi 4a 4 581053.084 1495835.097 18.606 

hmi 4a 5 581053.411 1495835.029 21.484 

hmi 4b 1 581056.598 1495828.137 18.443 



hmi 4b 2 
hmi 4b 3 
hmi 4b 4 

581057.009     1495828.467 18.406 
581056.265     1495828.674 18.478 
581056.245    1495828.158 18.465 

hmi 4b 5 581056.460     1495828.363 21.337 

hmi 2a 1 
hmi 2a 2 
hmi 2a 3 
hmi 2a 4 

hmi 2a 5 

hmi 2b 1 
hmi 2b 2 
hmi 2b 3 
hmi 2b 4 

hmi 2b 5 

hmi 12b 1 
hmi 12b 2 
hmi 12b 3 
hmi12b4 

hmi12b5 

hmi 12b2 1 
hmi12b2 2 
hmi12b2 3 
hmi12b2 4 

hmi12b2 5 

265 1 
265 2 
265 3 

hmi10a 1 
hmi 10a 2 
hmi 10a 3 
hmi10a4 

hmi10a5 

hmi10b 1 
hmi10b2 
hmi10b3 
hmi10b4 

hmi10b 5 

579899.483 1492534.648 

579900.856 1492533.798 

579902.016 1492535.417 

579900.479 1492536.368 

579900.599 1492535.068 

579902.648 1492542.435 

579904.523 1492541.136 

579905.655 1492543.581 

579903.928 1492544.613 

579904.300 1492542.621 

576044.008 

576042.459 

576040.686 

576042.271 

1487438.289 

1487439.995 

1487438.798 

1487436.735 

576042.412 1487438.198 

576047.059 1487441.492 

576049.057 1487443.216 

576047.505 1487444.493 

576045.751 1487443.050 

576047.820 1487442.979 

17.416 

17.213 

17.169 

17.383 

19.976 

17.485 

17.432 

17.556 

17.656 

20.043 

18.239 

18.182 

18.097 

18.292 

20.904 

18.228 

18.211 

18.301 

18.163 

20.943 

574760.156 1486361.383 8.678 
574760.262 1486361.158 8.697 
574760.265 1486361.382 8.684 

573016.743 1488935.591 17.870 
573016.491 1488937.345 17.842 
573015.062 1488936.066 17.874 
573014.669 1488935.883 18.241 

573015.583 1488936.366 20.977 

573018.007 1488931.849 17.680 
573016.871 1488931.320 18.182 
573017.259 1488930.505 17.644 
573018.686 1488930.778 17.815 

573017.662     1488930.873 20.895 



hmi 8a 1 
hmi 8a 2 
hmi 8a 3 
hmi 8a 4 

573507.629 1491329.177 17.814 
573506.334 1491330.055 18.112 
573505.262 1491328.050 18.177 
573506.565 1491327.318 17.849 

hmi 8a 5 573506.468     1491328.806 21.069 

hmi 8b 1 
hmi 8b 2 
hmi 8b 3 
hmi 8b 4 

573509.756 1491332.251 17.960 
573510.721 1491333.756 17.964 
573509.536 1491334.563 18.280 
573509.073 1491332.901 17.840 

hmi 8b 5 573509.482     1491333.753 20.885 

old s a 1 
old s a 2 
old s a 3 
old s a 4 
old s a 5 
old s b 1 
old s b 2 
old s b 3 
old s b 4 
old s b 5 
mgs s a 1 
mgs s a 2 
mgs s a 3 
mgs s a 4 
mgs s a 5 
mgs s b 1 
mgs s b 2 
mgs s b 3 
mgs s b 4 
mgs s b 5 

hmi 7a 1 
hmi 7a 2 
hmi 7a 3 
hmi 7a 4 

hmi 7a 5 

hmi 7b 1 
hmi 7b 2 
hmi 7b 3 
hmi 7b 4 

hmi 7b 5 

hmi 9a 1 
hmi 9a 2 
hmi 9a 3 

573518.010 1491346.288 18.459 

573518.665 1491347.264 18.458 

573518.057 1491347.560 18.153 

573517.308 1491346.412 18.181 

573518.254 1491346.837 20.269 

573522.811 1491352.801 18.288 

573523.490 1491353.877 18.386 

573522.643 1491354.287 18.255 

573522.076 1491353.060 18.301 

573523.034 1491353.492 20.482 

573529.903 1491361.569 18.159 

573530.866 1491363.149 18.176 

573529.663 1491364.524 18.030 

573528.361 1491362.933 18.282 

573529.781 1491363.304 21.634 

573536.270 1491372.641 18.064 

573537.073 1491374.129 18.090 

573536.168 1491374.592 18.157 

573535.350 1491373.177 18.073 

573536.243 1491373.626 21.209 

573569.475 1491287.445 28.098 

573570.986 1491285.937 28.048 

573572.519 1491287.492 27.952 

573571.021 1491288.941 28.027 

573571.019 1491287.505 31.217 

573572.544 1491291.066 27.884 

573573.897 1491290.038 27.905 

573574.964 1491291.918 27.740 

573573.478 1491293.060 27.791 

573573.431 1491291.567 30.907 

573125.353 1488978.596 21.336 

573123.602 1488977.857 21.413 

573124.119 1488976.219 21.388 



hmi 9a 4 573126.025     1488977.001 21.396 

hmi 9a 5 573124.571     1488977.489 24-304 

hmi 9b 1 
hmi 9b 2 
hmi 9b 3 
hmi 9b 4 

573126.827 1488974.484 21.258 
573125.095 1488973.106 21.217 
573126.686 1488971.533 21.098 
573128.067 1488972.852 21.233 

hmi 9b 5 573127.062     1488973.479 24.976 

hmi 5a 1 
hmi 5a 2 
hmi 5a 3 
hmi 5a 4 

576300.098 1495399.803 44.027 
576301.682 1495398.506 44.019 
576302.863 1495400.240 44.110 
576301.506 1495401.581 44.132 

hmi 5a 5 576301.578    1495399.889 47.060 

hmi 5b 1 
hmi 5b 2 
hmi 5b 3 
hmi 5b 4 

576298.739 1495397.409 44.009 
576297.761 1495395.268 43.977 
576299.481 1495394.412 43.942 
576300.613 1495396.251 44.109 

hmi 5b 5 576299.133     1495395.694 46.940 

hmi 3a 1 
hmi 3a 2 
hmi 3a 3 
hmi 3a 4 

hmi 3a 5 

hmi 3b 1 
hmi 3b 2 
hmi 3b 3 
hmi 3b 4 

580964.495 1495782.670 43.686 

580962.565 1495781.870 43.582 

580963.177 1495779.804 43.699 

580965.289 1495780.541 43.723 

580964.089 1495781.170 46.744 

580963.191 1495785.037 43.635 

580962.490 1495786.992 43.554 

580960.569 1495786.267 43.541 

580961.454 1495784.547 43.653 

hmi 3b 5 580962.234     1495785.808 46.841 

hmi 1a 1 
hmi la 2 
hmi la 3 
hmi la 4 

579802.554 1492593.577 43.496 
579801.131 1492595.008 43.417 
579799.664 1492593.420 43.606 
579801.426 1492592.223 43.469 

hmi la 5 579800.857     1492593.597 46.400 

hmi 1b 1 
hmi 1b 2 
hmi lb 3 
hmi 1b 4 

579803.835 1492596.100 43.445 
579805.199 1492597.726 43.496 
579803.639 1492598.895 43.331 
579802.366 1492597.348 43.506 

hmi 1b 5 579803.582     1492597.357 46.364 



hmi sda 1 
hmisc1a2 
hmi sda 3 
hmi sola 4 

575090.529 1489092.929 17.000 
575089.002 1489093.912 16.989 
575088.056 1489092.554 17.024 
575089.609 1489091.389 17.124 

hmi sda 5 575089.481     1489093.009 19.742 

hmi sdb 1 
hmi sdb 2 
hmi sdb 3 
hmi sdb 4 

hmi sdb 5 

hmi 11a 
hmi 11a 
hmi 11a 
hmi 11a 

575092.829 1489090.940 17.183 

575091.647 1489089.347 17.164 

575093.450 1489088.323 17.271 

575094.582 1489089.969 17.280 

575092.837 1489089.633 20.042 

576085.863 1487385.252 11.031 

576087.317 1487383.936 10.948 

576085.811 1487382.288 10.885 

576084.390 1487383.647 11.022 

hmi 11a 576085.828     1487383.804 13.600 

hmi 11b 
hmi 11b 
hmi lib 
hmi 11b 

576088.774 1487386.054 10.972 
576090.524 1487387.917 10.847 
576088.930 1487388.961 11.068 
576087.835 1487387.572 11.074 

hmi 11b 576088.708     1487387.534 13.546 

cd 4a 1 
cd4a2 
cd4a3 
cd4a4 

cd4a5 
Cd4b1 
cd4b2 
cd4b3 
cd 4b 4 

cd4b5 

cd ba 1 
cdba2 
cdba3 
cd ba4 

cd ba 5 

cd2b1 
cd2b2 
cd2b3 

575540.080 1490473.599 27.887 

575538.295 1490474.959 27.910 

575536.870 1490472.968 27.985 

575538.930 1490471.710 27.949 

575538.431 1490473.235 30.861 

575541.988 1490469.928 27.966 

575543.480 1490471.298 28.000 

575544.815 1490469.741 28.059 

575543.623 1490468.302 27.951 

575543.385 1490469.514 30.743 

574713.874 1490986.091 25.346 

574712.824 1490984.546 25.284 

574714.377 1490983.502 25.260 

574715.545 1490985.009 25.340 

574713.832 1490984.760 28.519 

574718.087 1490983.600 25.269 

574717.022 1490981.746 25.237 

574718.826 1490980.699 25.283 



cd2b4 574719.987 1490982.538 25.424 

cd2b5 574718.296 1490982.154 28.544 

cdlal 574776.534 1491065.366 51.011 

cd1a2 574775.804 1491063.749 50.818 

cd 1a 3 574777.458 1491062.777 50.695 

cd1a4 574778.283 1491064.286 50.893 

cdlaS 574776.961 1491063.963 53.964 

cdlbl 574769.206 1491068.813 50.679 

cd1b2 574770.300 1491070.463 50.753 

cd1b3 574768.817 1491071.587 50.865 

cd1b4 574767.429 1491069.813 50.767 

cdlbS 574768.902 1491070.150 53.948 

cd3a 1 575590.451 1490556.924 52.029 

cd3a2 575589.061 1490557.861 52.007 

cd3a3 575587.924 1490556.730 51.873 

cd3a4 575589.736 1490555.618 51.970 

cd3a5 575589.276 1490556.675 55.237 

cd 3b 1 575593.601 1490555.395 52.131 

cd 3b 2 575592.664 1490554.008 52.019 

cd3b3 575594.389 1490552.823 51.979 

cd3b4 575595.151 1490554.113 51.142 

cd3b5 575593.967 1490554.096 54.284 

spillway 001b 1 579911.219 1497864.261 46.193 

spillway 001b 2 579911.348 1497864.168 46.155 

spillway 001b 3 579911.059 1497864.351 46.162 

spillway weir 1 579919.362 1497850.185 43.294 

spillway weir 2 579923.202 1497851.622 42.778 

unnnown a 1 573930.004 1491855.738 27.566 

unnnown a 2 573930.006 1491854.628 27.678 

unnnown a 3 573931.437 1491854.430 28.367 

unnnown a 4 573931.913 1491856.166 28.161 

unnnown a 5 573930.548 1491855.905 30.282 

unknown b 1 573927.320 1491849.204 27.905 

unknown b 2 573926.946 1491847.719 28.207 

unknown b 3 573928.275 1491847.445 28.743 

unknown b 4 573928.803 1491849.154 28.528 

unknown b 5 573927.680 1491848.419 30.382 



APPENDIX B: 

WELL PURGE RECORDS 



WELL PURGING AND SAMPLING RECORD 

Project Name: Hart-Miller Island Groundwater Study 
Location: Hart-Miller Island, Baltimore County Maryland 
Client: Maryland Environmental Service, Annapolis, MD 

Project No.:89-01000061.00 

Well No:   KM X CD \ A    3am r /g, xti^-z^g-f.   2^Z-| 7 8 
Date: j^H>JioJr 
Purged/Sampled By:   /H^| bid- 
Pre-Purging Static Water Level - Top of Casing (TOC):       3 G -4 
Depth to Bottom of Well - (TOC): Hff-I^  
Stickup:  
Diameter of Well:  
Screen Length:   
Quantity of Water in Well Prior to Development: 

Standing in Well (Gal.):   Vol. in Gal =23.50*r2*h 
Contained in Annulus (Gal):  (Assume 30% Porosity) 

Purging Device and Rate:  

r^well radius (ft) 
h=length of H2O column (ft) 

Field Parameter Meter(s) Make(s), Model(s) and Serial Number(s): 

Field Measurements: 

«L, 

Time 
(24 Hr. 
Desig.) 

Gallons 
Removed 

Temp 
(0C) 

PH Cond 
(uS/cm2) 

DO 
(mg/L) 

Eh/ORP 
(mV) 

Turb 
(NTU) 

;^3 
I3i4b 

It* • M h-is n. i HLO1-/ 'JJJL. /*.* 

I3;3<i 
IhSQ k.^i 3-*--n ^ 5P- ~f8l &&_ 
I <»('>(> IOMJL ^•A.O ^.07 / ID -i+v 

IZ'.HZ 11^5 (g-lQ 3-3- ^0 1,11 -iin OJi- 
/•?.'^5 221 C-id il^ J^l -n* 7-7 

Record Additional Measurements on Continuation Page, if Required 

Water Characteristics and Changes During/After Purging: 
Initial Final 

Clarity:     
Color:    
Other:     

Sample ID:  
Sample Date/Time: 

Analytes 
Container(s) 
Preservative 

Comments: 



•(W 

WELL PURGING AND SAMPLING RECORD 

Project Name: Hart-Miller Island Groundwater Study 
Location: Hart-Miller Island, Baltimore County Maryland 
Client: Maryland Environmental Service, Annapolis, MD 

Project No.:89-01000061.00 

Well No:   \)MJi CD 16   ** £2-/00 
Date: 0$ll9lo£- 
Purged/Sampled By:    fll£|6T(2~ 

frZZ.\sy &IWUCA1G 

Pre-Purging Static Water Level - Top of Casing (TOC):       SO- (0 0 
Depth to Bottom of Well - (TOC):      f^fl. 3 b  
Stickup: ^_ 
Diameter of Well:  
Screen Length:   
Quantity of Water in Well Prior to Development: 

Standing in Well (Gal.):   Vol. in Gal.=23.50*r2*h 
Contained in Annulus (Gal):  (Assume 30% Porosity) 

Purging Device and Rate:   

r=well radius (ft) 
h=length of H2O column (ft) 

Field Parameter Meter(s) Make(s), Model(s) and Serial Number(s): 

Field Measurements: 
Time 

(24 Hr. 
,    Desig.) 

Gallons 
Removed 

Temp 
(0C) 

pH Cond 
(uS/cm2) 

DO 
(mg/L) 

Eh/ORP 
(mV) 

Turb 
(NTU) 

l<?v3o i7cci 7.5^ (<yz> /T-ftT ?V 53-3 
io'-n \L1V l.ZC i.tfi &,$3 '15? 93^ 
/O. 3& \UM i.iS in V-ZS ^113 7. .9 
10' 31 It^l It 11 /«is 3 W4 -^02, 3M 
io'.H^ l^cW l.il hli 2. W4 -ZiX z.s 

Record Additional Measurements on Continuation Page, i f Required 

Water Characteristics and Changes During/After Purging: 
Initial Final 

Clarity:     
Color:     
Other:     

Sample ID:  
Sample Date/Time: 

Analytes 
Container(s) 
Preservative 

Comments: 



WELL PURGING AND SAMPLING RECORD 

Project Name: Hart-Miller Island Groundwater Study 
Location: Hart-Miller Island, Baltimore County Maryland 
Client: Maryland Environmental Service, Annapolis, MD 

Well No:    MX 03 Ik Quty? U Z&k 1SIAS% 
Date: 0^^)02- 
Purged/Sampled By:   AUl| grfd^ 
Pre-Purging Static Water Level - Top of Casing (TOC):     Vh .ZA 
Depth to Bottom of Well - (TOC): 33'12.  
Stickup:  
Diameter of Well:  
Screen Length:   

Project No.:89-01000061.00 

Quantity of Water in Well Prior to Development: 
Standing in Well (Gal.):   Vol. in Gal =23.50*r2*h 
Contained in Annulus (Gal):  (Assume 30% Porosity) 

Purging Device and Rate:  

p=well radius (ft) 
h=length of H2O column (ft) 

Field Parameter Meter(s) Make(s), Model(s) and Serial Number(s): 

Field Measurements: 

<---, 

Time 
(24 Hr. 
Desig.) 

Gallons 
Removed 

Temp 
(0C) 

PH Cond 
(uS/cm") 

DO 
(mg/L) 

Eh/ORP 
(mV) 

Turb 
(NTU) 

er 
l\f\ 

VM 
IQ-Sfc 

^•u. 
151Q 

JjJO. 

-Mi ̂ 9. IS'iO 
nUf 

iUSL 
\I'S 

MMi- 
z-on 

-ikfr -7>3 

IslJ It'* I-37 
rIM 

it*- 
±L3- 
-LS- 

\\,>oi> 
wW 

|5W^ 1.?* 
KVb 1,\9> 

\\^ 
ILd. 

/.yz- -/<77 i.i> 
l'£? nx 3 z 

Record Additional Measurements on Continuation Page, if Required 

Water Characteristics and Changes During/After Purging: 
Initial Final 

Clarity:     
Color:     
Other:     

Sample ID:  
Sample Date/Time:_ 

Analytes 
Containers) 
Preservative 

Comments: 



WELL PURGING AND SAMPLING RECORD 

Project Name: Hart-Miller Island Groundwater Study 
Location: Hart-Miller Island, Baltimore County Maryland 
Client: Maryland Environmental Service, Annapolis, MD 

Well No:    Hwl dQZQ  5a.^f\c.TD^ IIXBS* 
Date:    fl^/MUc^- 

Project No.:89-01000061.00 

Purged/Sampled By:    fllK-l&TC 
Pre-Purging Static Water Level - Top of Casing (TOC): 
Depth to Bottom of Well - (TOC):      |0<KPS  
Stickup:  
Diameter of Well:  
Screen Length:   

3-5 -'70 

Quantity of Water in Well Prior to Development: 
Standing in Well (Gal.): 
Contained in Annulus (Gal): 

Purging Device and Rate:   

Vol. inGal.=23.50V*h 
(Assume 30% Porosity) 

r=well radius (ft) 
h=length of H2O column (ft) 

Field Parameter Meter(s) Make(s), Model(s) and Serial Number(s): 

Field Measurements: 

L. 

Time 
(24 Hr. 
Desig.) 

Gallons 
Removed 

Temp pH Cond 
(uS/cm2) 

DO 
(mg/L) 

Eh/ORP 
(mV) 

Turb 
(NTU) 

"70 

P^.71 

oe-'H 17« ici l-tl •jej^ jfc^O X7 
0fi:i7 ILz&L •7,07 I.^W bto^-i -Wo® ±1 
03 "• to ^7H9 7«07 F.B*- H-91 -IGS il'l 
08: V\ Ig.ofl T.O^ Kg/ UJL jzm. /3 t> 
o8±Ua_ Ig-tS 7,(c? Z^^- 3.Z1 003- ^>^ 

Record Additional Measurements on Continuation Page, if Required 

Water Characteristics and Changes During/After Purging: 
Initial Final 

Clarity:     
Color:     
Other:     

Sample ID:  
Sample Date/Time: 

Analytes 
Container(s) 
Preservative 

Comments: 



^2. 

WELL PURGING AND SAMPLING RECORD 

Project Name: Hart-Miller Island Groundwater Study 
Location: Hart-Miller Island, Baltimore County Maryland 
Client: Maryland Environmental Service, Annapolis, MD 

Project No.:89-01000061.00 

Well No 
Date:   0$ 
Purged/Sampled By: 

ter \A 
fiTC^ 

Pre-Purging Static Water Level - Top of Casing (TOC): 
Depth to Bottom of Well - (TOC):        HZtlS  
Stickup:  
Diameter of Well:  
Screen Length:   

n. v\ 

Quantity of Water in Well Prior to Development: 
Standing in Well (Gal.): 
Contained in Annulus (Gal): 

Purging Device and Rate:   

Vol. in Gal.=23.50*rz*h 
(Assume 30% Porosity) 

r=well radius (ft) 
h=length of H2O column (ft) 

Field Parameter Meter(s) Make(s), Model(s) and Serial Number(s): 

Field Measurements: 
Time 

(24 Hr. 
Desig.) 

Gallons 
Removed 

Temp 
(0C) 

pH Cond 
(uS/cm2) 

DO 
(mg/L) 

Eh/ORP 
(mV) 

Turb 
(NTU) 

M-'SC 15' 12, 1,01 fS.L X.tiZ- ~/^7 £-7 
J3:x><? iStLS ictW 15,5 i.-bL -/^7 7,0 
JH'-OZ. )$>1L l<17 16.5 LOB -/f5 -7,/ 
/4:0s isnio h.%1 15,5 ),oq -m 4.3 
i^i^op l?.l<4 LH1 15'. 5 1, 01 -rfZ 7. ? 

Record Additional Measurements on Continuation Page, if Required 

Water Characteristics and Changes During/After Purging: 
Initial Final 

Clarity:     
Color:     
Other:     

Sample ID:  
Sample Date/Time: 

Analytes 
Container(s) 
Preservative 

Comments: 



WELL PURGING AND SAMPLING RECORD 

Project Name: Hart-Miller Island Groundwater Study 
Location: Hart-Miller Island, Baltimore County Maryland 
Client: Maryland Environmental Service, Annapolis, MD 

Project No.:89-01000061.00 

Well No:  'ftlW^ CD36    S^fk. £0 * 2=2=*=^    qjl ( 7 U 
Date:   0*7/^)0^ ' 
Purged/Sampled By:    ftl^|&T& 
Pre-Purging Static Water Level - Top of Casing (TOC): 
Depth to Bottom of Well - (TOC):    1^8- M     
Stickup:  
Diameter of Well:  
Screen Length:   

5i.7{ 

Quantity of Water in Well Prior to Development: 
Standing in Well (Gal.):  Vol. in Gal.=23.50*r2*h 
Contained in Annulus (Gal):  (Assume 30% Porosity) 

Purging Device and Rate:  

r=well radius (ft) 
h=length of H2O column (ft) 

Field Parameter Meterfs) Make(s), Model(s) and Serial Number(s) 

L, 

Field Measurements: 
Time 

(24 Hr. 
Desig.) 

Gallons 
Removed 

Temp 
(0C) 

PH Cond 
(uS/cm2) 

DO 
(mg/L) 

Eh/ORP 
(mV) 

Turb 
(NTU) 

\1/ ii''i/ IS^if 

ww 
7.77 /• HZ~ 

l*<M 7'11 1.15 
5". 75 -/59 z^a 
Z.l @ -It-l z-zn 

ii:n /i-w 7<Ut LfO (-If -Ml A^. 
W. 2-1 /6.2 
idSJUL 

1.13 
l(c<\ -7. IX 

I <(Q 1±1L ~ifrr ^Lo_ 
'-OS 1.0.7- -/fff -7<0 

Record Additional Measurements on Continuation Page, if Required 

Water Characteristics and Changes During/After Purging: 
Initial Final 

Clarity:     
Color:     
Other:     

Sample ID: 
Sample Date/Time: 

Analytes 
Container(s) 
Preservative 

Comments: 



WELL PURGING AND SAMPLING RECORD 

Project Name: Hart-Miller Island Groundwater Study 
Location: Hart-Miller Island, Baltimore County Maryland 
Client: Maryland Environmental Service, Annapolis, MD 

Project No.:89-01000061.00 

Well No:  flMlcpHfr de^pUTQit'   Z^t^ 
Date: OGJtV^2- 
Purged/Sampled By:   ftfcJ fl-lK- 
Pre-Purging Static Water Level - Top of Casing (TOC):      I 3- <PH 

Depth to Bottom of Well - (TOC):        32~ko  
Stickup:  
Diameter of Well:  
Screen Length: •'.  
Quantity of Water in Well Prior to Development: 

Standing in Well (Gal.):   Vol. in Gal.=23.50*r2*h 
Contained in Annulus (Gal):  (Assume 30% Porosity) 

Purging Device and Rate:   

r=well radius (ft) 
h=length of H2O column (ft) 

Field Parameter Meter(s) Make(s), Model(s) and Serial Number(s): 

Field Measurements: 
Time 

(24 Hr. 
Desig.) 

Gallons 
Removed 

Temp 
(0C) 

pH Cond 
(uS/cm2) 

DO 
(mg/L) 

Eh/ORP 
(mV) 

Turb 
(NTU) 

i°JL ll'3f i5<lC -7,07 ti.e 3*93 •Uk. 2C.S 
UASJ_ 13'IHfi $>.9>1 Iff (>ze -ua ISi/ 
II -HP '5,3 C b'Kl* 1L± /•yy ~//5 /*/<& 

ir-VJ )xo^o As&L JL± 1.31 -/z-z* JZ,7- 

lUMk. gm. b.U 1L&_ -U4- •wj 34- 

Record Additional Measurements on Continuation Page, if Required 

Water Characteristics and Changes During/After Purging: 
Initial Final 

Clarity:    
Color:     
Other:     

Sample ID:  
Sample Date/Time: 

Analytes 
Containers) 
Preservative 

Comments: 



I 
I 

WELL PURGING AND SAMPLING RECORD 

Project Name: Hart-Miller Island Groundwater Study 
Location: Hart-Miller Island, Baltimore County Maryland 
Client: Maryland Environmental Service, Annapolis, MD 

Well No:   \\\/\tf- Cpiffe  ^My/cJ^P-P-^g 
Date: O&llvlOL 
Purged/Sampled By:  •AiV^lfrTCL^ 
Pre-Purging Static Water Level - Top of Casing (TOC): 
Depth to Bottom of Well - (TOC):      101-30  
Stickup:  
Diameter of Well:  
Screen Length:   

Project No.:89-01000061.00 

Us-' 

•7-1-HH 

Quantity of Water in Well Prior to Development: 
Standing in Well (Gal.):   Vol. in Gal =23.50*r2*h 
Contained in Annulus (Gal):  (Assume 30% Porosity) 

Purging Device and Rate:   

r=well radius (ft) 
h^length of H2O column (ft) 

Field Parameter Meter(s) Make(s), Model(s) and Serial Number(s): 

Field Measurements: 
Time 

(24 Hr. 
Desig.) 

Gallons 
Removed 

Temp 
CO 

PH Cond 
(uS/cm2) 

DO 
(mg/L) 

Eh/ORP 
(mV) 

Turb 
(NTU) 

JiilfL \i w iO.Q5 2.8n •7.37 liX z^L 
i 1: £•£ iS-T-g g.-y^ 3il 2^ I 335- /z-/ 
1)  t-S JSAJ- Z'li MZ 1^3 -3^ Zz 2 

_LL t8 /^55 ff.fetf •^^0 I-IS L/o3 Zz.Z 
iWM iS.Sl &(-?$ 3J£o /^(p -Hoy 't-H 

Record Additional Measurements on Continuation Page, if Required 

Water Characteristics and Changes During/After Purging: 
Initial Final 

Clarity:     
Color:     
Other:     

Sample ID:  
Sample Date/Time: 

Analytes 
Container(s) 
Preservative 

Comments: 



WELL PURGING AND SAMPLING RECORD 

Project Name: Hart-Miller Island Groundwater Study 
Location: Hart-Miller Island, Baltimore County Maryland 
Client: Maryland Environmental Service, Annapolis, MD 

Well No:    HHX  1 A   * t-l-n(. 
Date: CZ^jn V 
Purged/Sampled By:  
Pre-Purging Static Water Level - Top of Casing (TOC):  
Depth to Bottom of Well - (TOC):  
Stickup:  
Diameter of Well:  
Screen Length:   

Project No.:89-01000061.00 

42~H WH%*JL 

Quantity of Water in Well Prior to Development: 
Standing in Well (Gal.):   Vol. in Gal.=23.50*r2*h   r=well radius (ft) 
Contained in Annulus (Gal):  (Assume 30% Porosity)   h=length of H2O column (ft) 

Purging Device and Rate:  

Field Parameter Meter(s) Make(s), Model(s) and Serial Number(s): 

Field Measurements: 
Time 

(24 Hr. 
Desig.) 

Gallons 
Removed 

Temp 
(0C) 

PH Cond 
(uS/cm2) 

DO 
(mg/L) 

Eh/ORP 
(mV) 

Turb 
(NTU) 

Record Additional Measurements on Continuation Page, if Required 

Water Characteristics and Changes During/After Purging: 
Initial Final 

Clarity:     
Color:     
Other:     

Sample ID:  
Sample Date/Time: 

Analytes 
Containers) 
Preservative 

Comments: 



WELL PURGING AND SAMPLING RECORD 

Project Name: Hart-Miller Island Ground water Study 
Location: Hart-Miller Island, Baltimore County Maryland 
Client: Maryland Environmental Service, Annapolis, MD 

Project No.:89-01000061.00 

Well No:    WMl 16 ^ 1^(75 
Date: Q^/ij// 

ample 
J6'U 

Purged/Sampled By:   f\UL\b~l(L 
Pre-Purging Static Water Level - Top of Casing (TOC): 
Depth to Bottom of Well - (TOC):      UO-^  
Stickup:  
Diameter of Well:  
Screen Length:   

^Ul 

Quantity of Water in Well Prior to Development: 
Standing in Well (Gal.):   Vol. in Gal.=23.50*r2*h 
Contained in Annulus (Gal):  (Assume 30% Porosity) 

Purging Device and Rate:   

r^well radius (ft) 
h=length of H2O column (ft) 

Field Parameter Meter(s) Make(s), Model(s) and Serial Number(s): 

Field Measurements: 

-ki. 

IIS 

Time 
(24 Hr. 
Desig.) 

Gallons 
Removed 

Temp 
CO 

pH Cond 
(uS/cm2) 

DO 
(mg/L) 

Eh/ORP 
(mV) 

Turb 
(NTU) 

8-H< & lit-30 l-M JJZ Tvo ~L>^ ^L 
8-W \^m \>m LM. 7-gy jjjt. UL 
sm )1.</C. C.gH i-m q-sfc -foo AI^L 
ft-Sn ILM. 1.0H 5.12- -1*9 L£r f 6'-53 i^g 1^ 2'M -177 lo- 

Record Additional Measurements on Continuation Page, if Required 

Water Characteristics and Changes During/After Purging: 
Initial Final 

Clarity:     
Color:     
Other:     

Sample ID:  
Sample Date/Time:_ 

Analytes 
Containers) 
Preservative 

Comments: 



WELL PURGING AND SAMPLING RECORD 

Project Name: Hart-Miller Island Groundwater Study 
Location: Hart-Miller Island, Baltimore County Maryland 
Client: Maryland Environmental Service, Annapolis, MD 

Project No.:89-01000061.00 

ML \ bid- 

2^M.H Well No 
Date: 
Purged/Sampled By: 
Pre-Purging Static Water Level - Top of Casing (TOC): 
Depth to Bottom of Well - (TOC):      37-Hb 
Stickup:  
Diameter of Well:  
Screen Length:   

U,Z8 

Quantity of Water in Well Prior to Development: 
Standing in Well (Gal.):   Vol. in Gal.=23.50*r2*h 
Contained in Annulus (Gal):  (Assume 30% Porosity) 

Purging Device and Rate:  

r=well radius (ft) 
h=length of H2O column (ft) 

Field Parameter Meter(s) Make(s), Model(s) anc Serial Number(s): 

Field Measurements: 

<T44 

Time 
(24 Hr. 
Desig.) 

Gallons 
Removed 

Temp 
(0C) 

pH Cond 
(uS/cm2) 

DO 
(mg/L) 

Eh/ORP 
(mV) 

Turb 
(NTU) 

w.go 15.S2~ 5- 9cr \Z,'5 S.f2^ -3-2. 1.3 
\1W IH-Vi &1o1 tt.T ^.-72. -/^ t.L 
tiML W^t 5,51 12.7 2.0^ -7 AC 
|3W^ WM .T.fP? iL.n /.?! '4 he 

13 \ 41 )<L8y fr.ss It*"! A 74, -7 z^ 

Record Additional Measurements on Continuation Page, if Required 

Water Characteristics and Changes During/After Purging: 
Initial Final 

Clarity:     
Color:     
Other:     

Sample ID:  
Sample Date/Time: 

Analytes 
Container(s) 
Preservative 

Comments: 



WELL PURGING AND SAMPLING RECORD 

Project Name: Hart-Miller Island Groundwater Study 
Location: Hart-Miller Island, Baltimore County Maryland 
Client: Maryland Environmental Service, Annapolis, MD 

WellNo:    HM£^£    ffg^f fe, Hb^ -Z^itS 
Date: 0^\Tl\o^ , 
Purged/Sampled By:    ALK\(W(L' 
Pre-Purging Static Water Level - Top of Casing (TOC):      P-ffi 
Depth to Bottom of Well - (TOC):      9>Z-fZ   
Stickup:  
Diameter of Well:  
Screen Length:   

Project No.:89-01000061.00 

Quantity of Water in Well Prior to Development: 
Standing in Well (Gal.):   Vol. in Gal.=23.50*r2*h 
Contained in Annulus (Gal):  (Assume 30% Porosity) 

Purging Device and Rate:   

r=well radius (ft) 
h=length of H2O column (ft) 

Field Parameter Meter(s) Make(s), Model(s) and Serial Number(s): 

Field Measurements: 

'.SL 

Time 
(24 Hr. 
Desig.) 

Gallons 
Removed 

Temp 
(0C) 

pH Cond 
(uS/cm2) 

DO 
(mg/L) 

Eh/ORP 
(mV) 

Turb 
(NTU) 

)V.Z1 )S.N •7, fcf f.tf, 7.62 -I70 z, 1 
i ^ >:&> lS<i*> 7.^^ 131 3,-59 -itV </.7 
WZ3> faof Cr-Hi hSo 2.S7 -l>=f\ 2.1 
)3:3b 11-If (t.l.h I'M l.oL ~/6rt .?.? 
i3'.yi 1*1,1} C-ti8 /W3 hM -Ke^- H<lo 

Record Additional Measurements on Continuation Page, if Required 

Water Characteristics and Changes During/After Purging: 
Initial Final 

Clarity:     
Color:     
Other:     

Sample ID:  
Sample Date/Time: 

Analytes 
Container(s) 
Preservative 

Comments: 



WELL PURGING AND SAMPLING RECORD 

Project Name: Hart-Miller Island Groundwater Study 
Location: Hart-Miller Island, Baltimore County Maryland 
Client: Maryland Environmental Service, Annapolis, MD 

Well No:   HvrtXgA   ^u^U-Tftd-T/LK^ 
Date: t*,\TJ>\m. 
Purged/Sampled By:    AlA^i&'fC' 

Project No.:89-01000061.00 

Pre-Purging Static Water Level - Top of Casing (TOC): 
Depth to Bottom of Well - (TOC):     if Z.7>6  
Stickup:  
Diameter of Well:  
Screen Length:   

n-oi 

Quantity of Water in Well Prior to Development: 
Standing in Well (Gal.):   Vol. in Gal.=23.50*r2*h 
Contained in Annulus (Gal):  (Assume 30% Porosity) 

Purging Device and Rate:  

r=well radius (ft) 
h=length of H2O column (ft) 

Field Parameter Meter(s) Make(s), Model(s) an d Serial Number(s): 

Field Measurements: 
Time 

(24 Hr. 
Desig.) 

Gallons 
Removed 

Temp 
(0C) 

pH Cond 
(uS/cm2) 

DO 
(mg/L) 

Eh/ORP 
(mV) 

Turb 
(NTU) 

tyio a-fcz- lo>Hl 114 f-Hi. -to ^'i 
V.Vb /U-W5 (o'HZ 10 et- l.t* -8^ 5 i 
<r,2,(p /U^O t>H<i qf.fc l.«n ^fi-7 3-P 
ei'.TSl /^•^s C-Hi ^-H f.77 -^0 y. / 
q ii Ifc'OL L.HV 4.1 /.t1/ ^^ 7^ 1 

Record Additional Measurements on Continuation Page, if Required 

Water Characteristics and Changes During/After Purging: 
Initial Final 

Clarity:     
Color:     
Other:     

Sample ID:  
Sample Date/Time: 

Analytes 
Container(s) 
Preservative 

Comments: 



WELL PURGING AND SAMPLING RECORD 

Project Name: Hart-Miller Island Groundwater Study 
Location: Hart-Miller Island, Baltimore County Maryland 
Client: Maryland Environmental Service, Annapolis, MD 

Well No:    V\ flA^ 3 ft #A*i, k JT^ 22^ 5^ 
Date: flS|23|02- 
Purged/Sampled By:    (VUl) fe-T(^ 
Pre-Purging Static Water Level - Top of Casing (TOC):  
Depth to Bottom of Well - (TOC):   -^^   ^$ ,0L 
Stickup:  
Diameter of Well:  
Screen Length:   

Project No.:89-01000061.00 

W'&S 

Quantity of Water in Well Prior to Development: 
Standing in Well (Gal.):   Vol. in Gal.=23.50*r2*h 
Contained in Annulus (Gal):  (Assume 30% Porosity) 

Purging Device and Rate:   

r=well radius (ft) 
h=length of H2O column (ft) 

Field Parameter Meter(s) Make(s), Model(s) and Serial Number(s): 

Field Measurements: 

\.Ls 

Time 
(24 Hr. 
Desig.) 

Gallons 
Removed 

Temp 
CC) 

pH Cond 
(uS/crrr) 

DO 
(mg/L) 

Eh/ORP 
(mV) 

Turb 
(NTU) 

"Woo itHl i^5D 1 1.2. S^jQ ^H 2,0 
^'•03 l$<il bl-H JLLA •^^ -11 £>.£ 
"I'.cL iH'ie L. n 1/.3 z.b$ -z^ 3 
1 IC] jSi&o £*U ii.3 -11 °>8 

g) : (Z /cvw 6-(£ ILA. 1_lcL rt- o 

Record Additional Measurements on Continuation Page, if Required 

Water Characteristics and Changes During/After Purging: 
Initial Final 

Clarity:     
Color:     
Other:     

Sample ID:  
Sample Date/Time: 

Analytes 
Container(s) 
Preservative 

Comments: 



WELL PURGING AND SAMPLING RECORD 

Project Name: Hart-Miller Island Groundwater Study 
Location: Hart-Miller Island, Baltimore County Maryland 
Client: Maryland Environmental Service, Annapolis, MD 

Project No.:89-01000061.00 

Well No:   HrtlTifA   ^vMplf. ££>**-111 (, Z- 
Date: ffg[-2,3[p2- 
Purged/Sampled By:    flU£(MC^ 
Pre-Purging Static Water Level - Top of Casing (TOC):      ^,^9 
Depth to Bottom of Well - (TOC):       .3t>5"$     
Stickup:  
Diameter of Well: 
Screen Length: _ 
Quantity of Water in Well Prior to Development: 

Standing in Well (Gal.):   Vol. in Gal =23.50*r2*h 
Contained in Annulus (Gal):  (Assume 30% Porosity) 

Purging Device and Rate:  

r^well radius (ft) 
h=length of H2O column (fit) 

Field Parameter Meter(s) Make(s), Model(s) and Serial Number(s): 

Field Measurements: 
Time 

(24 Hr. 
Desig.) 

ff-SQ 
13 , o\ 
) !>.' o<-/ 
l*'. 07 

/ ? • t 0 

Gallons 
Removed 

Temp 
CO 

fise 
/v- /g 
/^o(. 
/3-e3 nnu 

pH 

7,S^ 
7-27 
7. 26 
-?,2>/ 
•7-^7 

Cond 
(uS/cm2) 

5*3- 
1'T 
ii 
^1 
^£. 

DO 
(mg/L) 

_4^X 
^^7f_ 
^Vz 
i.m 
U18 

Eh/ORP 
(mV) 

'^< 
-i^n 
~i42~ 
'l si 
-IGo 

Turb 
(NTU) 

2^. 
1 "t 
i-'Z. 
i_i 
At. 

Record Additional Measurements on Continuation Page, if Required 

Water Characteristics and Changes During/After Purging: 
Initial Final 

Clarity:     
Color:     
Other:     

Sample ID:  
Sample Date/Time:  

Analytes 
Container(s) 
Preservative 

Comments: 



WELL PURGING AND SAMPLING RECORD 

tii' 

Project Name: Hart-Miller Island Groundwater Study 
Location: Hart-Miller Island, Baltimore County Maryland 
Client: Maryland Environmental Service, Annapolis, MD 

Well No:    HjMT qi&   So.^ pic # ^ \ f& 
Date: 3ff£j)p2. 
Purged/Sampled By:      Ack^/feTO 
Pre-Purging Static Water Level - Top of Casing (TOC):     /%-7 iL 
Depth to Bottom of Well - (TOC):      7£-2-£  
Stickup:  
Diameter of Well:  
Screen Length:   

Project No.:89-01000061.00 

Quantity of Water in Well Prior to Development: 
Standing in Well (Gal.):   Vol. in Gal.=23.50*r2*h 
Contained in Annulus (Gal):  (Assume 30% Porosity) 

Purging Device and Rate:   

r=well radius (ft) 
h=length of H2O column (ft) 

Field Parameter Meter(s) Make(s), Model(s) and Serial Number(s): 

Field Measurements: 
Time 

(24 Hr. 
.    Desig.) 

Gallons 
Removed 

Temp pH Cond 
(uS/cm2) 

DO 
(mg/L) 

Eh/ORP 
(mV) 

Turb 
(NTU) 

01 w> IS.12- ^•^6 If.? .fifcO H2- •7.3 
or.Kf, /5'80 070 13.2- ^. (5" -<M V* ? 
0* WT iS.0/ (o'btt \3.Z 3.1-L. -iou •H'S 

Oc1 '• bl~ IS.BS U.fc? 13-2. ^-tL -III v.? 
o<i<.$$ \S-)1 Lr-lsl I?.| ^•H^ -in 4.1 

Record Additional Measurements on Cor itinuation Page, 1 /Required 

Water Characteristics and Changes During/After Purging: 
Initial Final 

Clarity:     
Color:     
Other:     

Sample ID:  
Sample Date/Time:_ 

Analytes 
Container(s) 
Preservative 

Comments: 



WELL PURGING AND SAMPLING RECORD 

Project Name: Hart-Miller Island Groundwater Study 
Location: Hart-Miller Island, Baltimore County Maryland 
Client: Maryland Environmental Service, Annapolis, MD 

Project No.:89-01000061.00 

Well No:    HYWlfyft Sc^pJ^O* lZltt     buf ^T-l^ 
Date:   QflVhlnU 
Purged/Sampled By:   fiU^f C/JC 
Pre-Purging Static Water Level - Top of Casing (TOC):      l$-l5 
Depth to Bottom of Well - (TOC): fyM5   
Stickup:  
Diameter of Well:  
Screen Length:   
Quantity of Water in Well Prior to Development: 

Standing in Well (Gal.):   Vol. in Gal.=23.50*r2*h 
Contained in Annulus (Gal):  (Assume 30% Porosity) 

Purging Device and Rate:   

r^well radius (ft) 
h=length of H2O column (ft) 

I Field Parameter Meter(s) Make(s), Model(s) and Serial Nu mber(s): • 

1 1 
Field Measurements: 

1 Time 
(24 Hr. 
Desig.) 

Gallons 
Removed 

Temp 
CC) 

pH Cond 
(uS/cm2) 

DO 
(mg/L) 

Eh/ORP 
(mV) 

Turb 
(NTU) 

§•-98 
Wi ff.tf (***? I.M '~i>M -l'/3 35 
1'.^"7 ISM b<&0 ^•7 ?>-l\ -1^5 z u 
^•Ol 7^-72. 6.7^ 9^ 2>1e(, -m Z.l 

| \tb\01 /f.7f? G-Vi lo.z. 7^ -/yq I'Z • )0\oZ Itt C-Vi /o.3 \<<w -IVC •2-9 

1 • Record Additional Measurements on Continuation Page, if Required 

Water Characteristics and Changes During/After Purging: 
Initial Final 

Clarity:     
Color:     
Other:     

Sample ID:  
Sample Date/Time: 

Analytes 
Container(s) 
Preservative 

Comments: 



WELL PURGING AND SAMPLING RECORD 

Project Name: Hart-Miller Island Groundwater Study 
Location: Hart-Miller Island, Baltimore County Maryland 
Client: Maryland Environmental Service, Annapolis, MD 

Project No.:89-01000061.00 

Well No:   hml^ft   ^^2.|9(p   bv<fLACfn&$r It-\%^ 
Date: 0$fLglc2. 
Purged/Sampled By:    /\LjL\P,1Cs 
Pre-Purging Static Water Level - Top of Casing (TOC):      ^S-b2- 
Depth to Bottom of Well - (TOC):     ^J-^h  
Stickup:  
Diameter of Well:  
Screen Length:   
Quantity of Water in Well Prior to Development: 

Standing in Well (Gal.):   Vol. in Gal =23.50*r2*h 
Contained in Annulus (Gal):  (Assume 30% Porosity) 

Purging Device and Rate:   

r=well radius (ft) 
h^length of H2O column (ft) 

Field Parameter Meter(s) Make(s), Model(s) and Serial Number(s) 

ptTz 

i/i7i 

Field Measurements: 
Time 

(24 Hr. 
Desig.) 

Gallons 
Removed 

Temp 
(0C) 

PH Cond 
(uS/cm2) 

DO 
(mg/L) 

Eh/ORP 
(mV) 

Turb 
(NTU) 

PT-U \(,H0 6-frS" JT.fol /3.5 0 n U.I 
o^wf iCft ^n lo.H L'ix ~tH X-.S 
GV.M ib'lO f.K W^ r.u -/r So 
^1 vio (•C.fcq <r. r T- let. 4.31. -it* 5<0 
ot iri \$*i *r.iY Id 3.12- -/5" V.7 

Record Additional Measurements on Continuation Page, 1 fRequired 

Water Characteristics and Changes During/After Purging: 
Initial Final 

Clarity:     
Color:     
Other:     

Sample ID:  
Sample Date/Time: 

Analytes 
Containers) 
Preservative 

Comments: 



WELL PURGING AND SAMPLING RECORD 

Project Name: Hart-Miller Island Groundwater Study 
Location: Hart-Miller Island, Baltimore County Maryland 
Client: Maryland Environmental Service, Annapolis, MD 

Project No.:89-01000061.00 

Well No:  HHX fefl ^Lm^<Mn>*fc- 2Xi£o 
Date:   0^\v^Ul. 
Purged/Sampled By: f\lXJ &"T(L* 
Pre-Purging Static Water Level - Top of Casing (TOC): 
Depth to Bottom of Well - (TOC):   $2^  
Stickup:  
Diameter of Well:  
Screen Length:   

10.^ 

Quantity of Water in Well Prior to Development: 
Standing in Well (Gal.):   Vol. in Gal.=23.50*r2*h 
Contained in Annulus (Gal):  (Assume 30% Porosity) 

Purging Device and Rate:   

r=well radius (ft) 
h=length of H2O column (fit) 

Field Parameter Meter(s) Make(s), Model(s) and Serial Number(s): 

Field Measurements: 
Time 

(24 Hr. 
Desig.) 

Gallons 
Removed 

Temp 
(0C) 

pH Cond 
(uS/cm2) 

DO 
(mg/L) 

Eh/ORP 
(mV) 

Turb 
(NTU) 

It'-W N 3>/ has lldr yzz -//ff 7.2. 
IZ'.LI HSO n.oo IUI A 4,7 -/V? 14.1 
11' io m.QL 7, ox I1J ;.33 ~\5% 9.7 
WW /<M</ 7<0</ tl<i ;^2. ~IU* iz*£ 
It'^lr lchL9 1,01 //-<-/ uos -IL* Z.I 

Record Additional Measurements on Continuation Page, if Required 

Water Characteristics and Changes During/After Purging: 
Initial Final 

Clarity:     
Color:     
Other:     

Sample ID:  
Sample Date/Time: 

Analytes 
Container(s) 
Preservative 

Comments: 



WELL PURGING AND SAMPLING RECORD 

Project Name: Hart-Miller Island Groundwater Study 
Location: Hart-Miller Island, Baltimore County Maryland 
Client: Maryland Environmental Service, Annapolis, MD 

Project No.:89-01000061.00 

WellNo:   ^/HX-6£   SaW^Jfr^ Z^JS? 
Date: Oey\'h%\oV 
Purged/Sampled By:   ftU^f fe-tc^ 
Pre-Purging Static Water Level - Top of Casing (TOC):     ( flffij 
Depth to Bottom of Well - (TOC):       fa I .if  
Stickup:  
Diameter of Well:  
Screen Length:   
Quantity of Water in Well Prior to Development: 

Standing in Well (Gal.): 
Contained in Annulus (Gal): 

Purging Device and Rate:   

Vol. in Gal.=23.50*r*h 
(Assume 30% Porosity) 

r=well radius (ft) 
h=length of H20 column (ft) 

Field Parameter Meter(s) Make(s), Model(s) and Serial Number(s) 

I 
Field Measurements: 

u 

12% 

mi 

Time 
(24 Hr. 

.    Desig.) 

Gallons 
Removed 

Temp 
(0C) 

PH Cond 
(uS/cm2) 

DO 
(mg/L) 

Eh/ORP 
(mV) 

Turb 
(NTU) 

n-vi )S7k 7 X^ SMI,. S-fPJ -)o5 )0.2- 
\L\12- /s".r/ t.u^ q-« y.zo -lol f.5 
12/. 15 if.V7 £.11 ^ 2.V -icU <P,J? 
i^-fff If.HS Coy 91 Z>31 Sx 0.7 
W'%1 i$M L.iTL 14 z.o \ -HI I.I 

Record Additional Measurements on Continuation Page, i f Required 

Water Characteristics and Changes During/After Purging: 
Initial Final 

Clarity:     
Color:     
Other:     

Sample ID:  
Sample Date/Time: 

Analytes 
Container(s) 
Preservative 

Comments: 



WELL PURGING AND SAMPLING RECORD 

Project Name: Hart-Miller Island Groundwater Study 
Location: Hart-Miller Island, Baltimore County Maryland 
Client: Maryland Environmental Service, Annapolis, MD 

Project No.:89-01000061.00 

Well No:  tiMXTfi  Sx^KTO* 2ZIH5 
Date: P5|^(o*- 
Purged/Sampled By: fl-M^/6T& 
Pre-Purging Static Water Level - Top of Casing (TOC): 
Depth to Bottom of Well - (TOC): lOp dyJki AtJ*. 
Stickup:  
Diameter of Well:  
Screen Length:   

21.es 

Quantity of Water in Well Prior to Development: 
Standing in Well (Gal.): 
Contained in Annulus (Gal): 

Purging Device and Rate:   

Vol.inGal=23.50*r*h 
(Assume 30% Porosity) 

r=well radius (ft) 
h=length of H2O column (ft) 

Field Parameter Meter(s) Make(s), Model(s) and Serial Number(s) 

Field Measurements: 
Time 

(24 Hr. 
Desig.) 

Gallons 
Removed 

Temp 
CC) 

PH Cond 
(uS/cm2) 

DO 
(mg/L) 

Eh/ORP 
(mV) 

Turb 
(NTU) 

IO'. 2) IH.92. 7,0? 9^ ij.cy -(Li Art 
10'. Z4 1 5<o/ l,OL 'U^ 7.1*1 -111. 0>t{ 
io'-ll IXJI- 7.0/ <*.<* I.3X' ''74, v.z 
1° - 3 0 ItT.?*- "7-0/ /OD A/7 -171 A-t 
fo'3l /^/2. -7.6 2, {0,0 f-oS -I7J Or[ 

i 

Record Additional Measurements on Continuation Page, i (Required 

Water Characteristics and Changes During/After Purging: 
Initial Final 

Clarity:     
Color:     
Other:     

Sample ID:  
Sample Date/Time: 

Analytes 
Container(s) 
Preservative 

Comments: 



IAJ.'-' 

WELL PURGING AND SAMPLING RECORD 

Project Name: Hart-Miller Island Groundwater Study 
Location: Hart-Miller Island, Baltimore County Maryland 
Client: Maryland Environmental Service, Annapolis, MD 

Well No:    VwfnB 3^vy3b£04 ^\HL 
Date:   Q^jz^jpl^- 
Purged/Sampled By:    ft-H/frTC- 
Pre-Purging Static Water Level - Top of Casing (TOC):       <11>')L1 
Depth to Bottom of Well - (TOC): Po A^A^ dLcoL^ 
Stickup:  
Diameter of Well:  
Screen Length:   

Project No.:89-01000061.00 

Quantity of Water in Well Prior to Development: 
Standing in Well (Gal.):   Vol. in Gal.=23.50*r2*h 
Contained in Annulus (Gal):  (Assume 30% Porosity) 

Purging Device and Rate: 

r=well radius (ft) 
h=length of H2O column (ft) 

Field Parameter Meter(s) Make(s), Model(s) and Serial Number(s): 

Field Measurements: 
Time 

(24 Hr. 
Desig.) 

Gallons 
Removed 

Temp PH Cond 
(uS/cm2) 

DO 
(mg/L) 

Eh/ORP 
(mV) 

Turb 
(NTU) 

10 '.C?o, 15.02- 1<0S licq 4/55 -)lo9> 1-3 
JO'.IZ- \t.lA LAI Z, t c A^t -lM ^3 
Jo\is M-Hl 7.00 a, 12. aj? ^ ilD H'H 
/.VH/B 1^:41 i.o-b a. on A .12, -jOi H'H 
Jo'-2,1 )$-W 7, 6 i £, (* ^.12. -1 no JH 

Record Additional Measurements on Con tinuation Page, 1 [Required 

Water Characteristics and Changes During/After Purging: 
Initial Final 

Clarity:     
Color:     
Other:     

Sample ID:  
Sample Date/Time: 

Analytes 
Container(s) 
Preservative 

Comments: 



WELL PURGING AND SAMPLING RECORD 

Project Name: Hart-Miller Island Groundwater Study 
Location: Hart-Miller Island, Baltimore County Maryland 
Client: Maryland Environmental Service, Annapolis, MD 

Well No:  \\m^$A  S^wtflCfO^ ll~HV 
Date:   f)<y\Vl\0^ 
Purged/Sampled By:   lVU£[frT<^ 
Pre-Purging Static Water Level - Top of Casing (TOC): 
Depth to Bottom of Well - (TOC): 3 2~ 3 fr  
Stickup:  
Diameter of Well:  
Screen Length:   

Project No.:89-01000061.00 

fl'HI 

Quantity of Water in Well Prior to Development: 
Standing in Well (Gal.):   Vol. in Gal.=23.50*r2*h 
Contained in Annulus (Gal):  (Assume 30% Porosity) 

Purging Device and Rate:  

r=well radius (ft) 
h=length of H2O column (ft) 

Field Parameter Meter(s) Make(s), Model(s) and Serial Number(s): 

Field Measurements: 

• L. 

Time 
(24 Hr. 
Desig.) 

Gallons 
Removed 

Temp 
CO 

pH Gond 
(uS/cm2) 

DO 
(mg/L) 

Eh/ORP 
(mV) 

Turb 
(NTU) 

.01, 

I'// 

lug IH-IZ- ("<\L \on H< il -f 3 5? -0.2. 
t-.n- iLi,rt y-i* ion. anx •WJ n< 0 
r-ss N.LQ L^-K ion hfc. -J5S. O.O 
yzn IH'IZ l- cf3 /Or? I'M V57 0. O 
l-.Hi H'i8 L. ?.? ion /c 0 y -fte oJL 

Record Additional Measurements on Continuation Page, if Required 

Water Characteristics and Changes During/After Purging: 
Initial Final 

Clarity:     
Color:     
Other:     

Sample ID:  
Sample Date/Timer 

Analytes 
Container(s) 
Preservative 

Comments: 



WELL PURGING AND SAMPLING RECORD 

Project Name: Hart-Miller Island Groundwater Study 
Location: Hart-Miller Island, Baltimore County Maryland 
Client: Maryland Environmental Service, Annapolis, MD 

Well No:   |-WVnfi? S^tv^jg &)& l^itjj 
Date: o^/LJol 
Purged/Sampled By:     Alt \h^C 
Pre-Purging Static Water Level - Top of Casing (TOC):  
Depth to Bottom of Well - (TOC): W^'b  
Stickup:  
Diameter of Well:  
Screen Length:   

Project No.:89-01000061.00 

rm 

23.50*r*h 
Quantity of Water in Well Prior to Development: 

Standing in Well (Gal.):   Vol. in Gal. 
Contained in Annulus (Gal):  (Assume 30% Porosity) 

Purging Device and Rate: 

r=well radius (ft) 
h=length of H2O column (ft) 

Field Parameter Meter(s) Make(s), Model(s) and Serial Number(s): 

Field Measurements: 
Time 

(24 Hr. 
Desig.) 

Gallons 
Removed 

Temp 
CC) 

PH Cond 
(uS/cm2) 

DO 
(mg/L) 

Eh/ORP 
(mV) 

Turb 
(NTU) 

<1  ' * (* IS. 10 7. M Z. /<2 l.zo -108 CV 
7;Y<? is m -7./8 2./^ 0,12- -zn 7,Z_ 
9:5r;L \$,n 7.i<i ijfe 0.9>L Izn U.I 
^55; Is. 10 7'/1 2,15 O-flZ "22Z- 3:4 
q '.<><? M:fl 7,/G 2,15 i5. ?a. -IJIH- 5«Z 

Record Additional Measurements on Continuation Page, if Required 

Water Characteristics and Changes During/After Purging: 
Initial Final 

Clarity:     
Color:     
Other:     

Sample ID:  
Sample Date/Time: 

Analytes 
Container(s) 
Preservative 

Comments: 



WELL PURGING AND SAMPLING RECORD 

Project Name: Hart-Miller Island Groundwater Study 
Location: Hart-Miller Island, Baltimore County Maryland 
Client: Maryland Environmental Service, Annapolis, MD 

Project No.:89-01000061.00 

Well No 
Date:   OfrjlLlol 
Purged/Sampled By:     Q-U<M'7P 
Pre-Purging Static Water Level - Top of Casing (TOC): 
Depth to Bottom of Well - (TOC):      31-1$  
Stickup:  
Diameter of Well:  
Screen Length:   

iq/*q 

Quantity of Water in Well Prior to Development: 
Standing in Well (Gal.): 
Contained in Annulus (Gal): 

Purging Device and Rate:   

Vol. in Gal.=23.50V*h 
(Assume 30% Porosity) 

r=well radius (ft) 
h=length of H2O column (ft) 

Field Parameter Meter(s) Make(s), Model(s) anc Serial Number(s): 

Field Measurements: 

1 Time 
(24 Hr. 
Desig.) 

Gallons 
Removed 

Temp 
CC) 

PH Cond 
(uS/cm2) 

DO 
(mg/L) 

Eh/ORP 
(mV) 

Turb 
(NTU) 

m        " r^-i IM.?^ ~7^O0 ^-5-7 24* -/ ^i O.2. 

It.X S'HO \H ^1 '7c 00 9.SI Z3 i 'V to 0.'7 
T'.'-li 1 < 2.1 y.'rt l-bl 2c<^ -iU^S 0.9, • V'ML \5.l0 ie.W q*6io 2'ZZ -Hi. 31^ 1 Z'-*41 \ S' tz. U.^t n -5r 2v*l6 ~IS^ 0.1 

1 • Record Additional Measurements on Cor tinuation Page, i [Required 

Final -•  

Water Characteristics and Changes During/After Purging: 
Initial 

Clarity:   
Color:   
Other:   

Sample ID:  
Sample Date/Time: 

Analytes 
Container(s) 
Preservative 

Comments: 



H3 

WELL PURGING AND SAMPLING RECORD 

Project Name: Hart-Miller Island Groundwater Study 
Location: Hart-Miller Island, Baltimore County Maryland 
Client: Maryland Environmental Service, Annapolis, MD 

Well No:   HfliXfrft    S faM!J&tf}& * *) 3 3 
Date: O^jtZ-loZ 
Purged/Sampled By:     ftUCjftXtL 
Pre-Purging Static Water Level - Top of Casing (TOC): 
Depth to Bottom of Well - (TOC):     5"?.^  
Stickup:  
Diameter of Well:  
Screen Length:   

Project No.:89-01000061.00 

tO. Lb 

Quantity of Water in Well Prior to Development: 
Standing in Well (Gal.):   Vol. in Gal.=23.50*r2*h 
Contained in Annulus (Gal):  (Assume 30% Porosity) 

Purging Device and Rate:   

r=well radius (ft) 
h=length of H2O column (ft) 

Field Parameter Meter(s) Make(s), Model(s) and Serial Number(s): 

Field Measurements: 
Time 

(24 Hr. 
Desig.) 

Gallons 
Removed 

Temp 
CC) 

PH Cond 
(uS/cm2) 

DO 
(mg/L) 

Eh/OR? 
(mV) 

Turb 
(NTU) 

T.oo WlZ 7.0^? //. r ^. tt? -/*r 2,7 
9'01 IHM 7.07 li,? z^oo -iSS /.r 
9:06 HcW I'OZ K^ /•7r -151 ?-S 
9.' Oc} H<ir •7,0-7 //•r !.(,{ -in ^-7 
Cf:/l /s-00 7. (o //.r 13% -t%Z 1-9 

Record Additional Measurements on Continuation Page, if Required 

Water Characteristics and Changes During/After Purging: 
Initial Final 

Clarity:     
Color:     
Other:     

Sample ID:  
Sample Date/Time: 

Analytes 
Container(s) 
Preservative 

Comments: 



,1 ^ 

WELL PURGING AND SAMPLING RECORD 

Project Name: Hart-Miller Island Groundwater Study 
Location: Hart-Miller Island, Baltimore County Maryland 
Client: Maryland Environmental Service, Annapolis, MD 

Project No.:89-0100006L00 

Well No:  HmX lOfl ^I/J^-^WUC 
Date: Q^jM joV 
Purged/Sampled By: fiUCl ^7C^ 
Pre-Purging Static Water Level - Top of Casing (TOC): 
Depth to Bottom of Well - (TOC):      X^ . *>£  
Stickup:  
Diameter of Well:  
Screen Length:   

LiiJjg 

Quantity of Water in Well Prior to Development: 
Standing in Well (Gal.); 
Contained in Annulus (Gal): 

Purging Device and Rate:   

Vol. in Gal.=23.50V*h 
(Assume 30% Porosity) 

r=well radius (ft) 
h=length of H2O column (ft) 

Field Parameter Meter(s) Make(s), Model(s) and Serial Number(s): 

Field Measurements: 

lZ3 

Time 
(24 Hr. 

.     Desig.) 
Gallons 

Removed 
Temp 
(0C) 

PH Cond 
(uS/cm2) 

DO 
(mg/L) 

Eh/ORP 
(mV) 

Turb 
(NTU) 

/Sno H.o$ &.1L ?.t. V.33 -<f^ "<?.? 
Itlti i*f.tf i,'^ ?.(„ 3^f? -r? -0.3 
n\tc iH,n u. L$ IS 2..C/ -I0Z, 'OS 
ii'.n \m 6.69 ^S liil -1 of -Oi^j 

I3:li /«/. t-z* (v.Cl ?.7 j.K -/oX -o/i 

Record Additional Measurements on Continuation Page, if Required 

Water Characteristics and Changes During/After Purging: 
Initial Final 

Clarity:     
Color:     
Other:   

Sample ID:  
Sample Date/Time: 

Analytes 
Container(s) 
Preservative 

Comments: 



^ 

WELL PURGING AND SAMPLING RECORD 

Project Name: Hart-Miller Island Groundwater Study 
Location: Hart-Miller Island, Baltimore County Maryland 
Client: Maryland Environmental Service, Annapolis, MD 

Well No:  HrftE tOfe     Scv^vf 1^39* ZW7 
Date:  oS^ljo1- 
Purged/Sampled By:    flU^/(SiC 
Pre-Purging Static Water Level - Top of Casing (TOC):     |^, 
Depth to Bottom of Well - (TOC):      S8<d^   
Stickup:  
Diameter of Well:  
Screen Length:   

Project No.:89-01000061.00 

.05" 

Quantity of Water in Well Prior to Development: 
Standing in Well (Gal.):   Vol. in Gal =23.50*r2*h 
Contained in Annulus (Gal):  (Assume 30% Porosity) 

Purging Device and Rate:   

r=well radius (ft) 
h=length of H2O column (ft) 

I Field Parameter Meter(s) Make(s), Model(s) and Serial Number(s): 
• 

1 • 
Field Measurements: 

1 Time 
(24 Hr. 
Desig.) 

Gallons 
Removed 

Temp 
(0C) 

pH Cond 
(uS/cm2) 

DO 
(mg/L) 

Eh/ORP 
(mV) 

Turb 
(NTU) 

1 15\ */* )HA(, c.% m 3,71 -I7C 7'/ • vO l5M(e N<(,V •7.00 <\n\ /.07 -181 ?./ 
IV. ^ \<4*l£ 7.0' qno i.3C -l<i^ zw 

w.vS" 
ivg-i \HM 7,0i l.u i.n -m i.^/ 
1^5-5 N,U 7,02- ^r.fc*? l.zt. -MH 1,1 

I • Record Additional Measurements on Continuation Page, if Required 

Water Characteristics and Changes During/After Purging: 
Initial Final 

Clarity:     
Color:     
Other:     

Sample ID:  
Sample Date/Time: 

Analytes 
Container(s) 
Preservative 

Comments: 



WELL PURGING AND SAMPLING RECORD 

Project Name: Hart-Miller Island Groundwater Study 
Location: Hart-Miller Island, Baltimore County Maryland 
Client: Maryland Environmental Service, Annapolis, MD 

Well No:     I I flf    U^I^XO^ M3I 
Date:   ^/jo^ ]        ~ 
Purged/Sampled By: "BtC */*- // ^Tt< 
Pre-Purging Static Water Level - Top of Casing (TOC): 
Depth to Bottom of Well - (TOC):      <?«//  
Stickup:  
Diameter of Well:  
Screen Length:   

Project No.:89-01000061.00 

/6. zCt 

Quantity of Water in Well Prior to Development: 
Standing in Well (Gal.):    / 7 7- 6S Vol. in Gal =23.50*r2*h 
Contained in Annulus (Gal):  (Assume 30% Porosity) 

Purging Device and Rate:   

r=well radius (ft) 
h=length of H2O column (ft) 

Field Parameter Meter(s) Make(s), Model(s) and Serial Number(s): 

Field Measurements: nu=iu -Wk 

•j^. 

Time 
(24 Hr. 
Desig.) 

Gallons 
Removed 

Temp 
(0C) 

PH Cond 
(uS/cm2) 

DO 
(mg/L) 

Eh/ORP 
(mV) 

Turb 
(NTU) 

IO-.OO w-i* Hh I'*?/ H-^ -7^ L.? 
lo-- OQ f'/'te L-^l H<7/ 3-^-7 9Jl_ Z -Z. 

10 - ol hi- 5 9 J£. J2_ H1n_o J-89 -99 •Z-3 
io 1 /1- M.bV .^ H.no 4-5<i -Jot -ZJ>_ 
10' It w-fr 6,-S2. *) -(el 2- HZ -/on -27 
10 ''19 N-5? L^H y.no 3J0 •II / ~2-<t 
10 ',H Hjy±_ &>,5H ILZI ),^ -111 -1.4 
Record Additional Measurements on Continuation Page, if Required 

Water Characteristics and Changes During/After Purging: 
Initial Final 

Clarity:     
Color:     
Other:     

Sample ID:  
Sample Date/Time:_ 

Analytes 
Container(s) 
Preservative 

Comments: 



WELL PURGING AND SAMPLING RECORD 

Project Name: Hart-Miller Island Groundwater Study 
Location: Hart-Miller Island, Baltimore County Maryland 
Client: Maryland Environmental Service, Annapolis, MD 

Project No.:89-01000061.00 

Well No: 
Date:   Qt, 

M H171*-ilft S/IM^E ID \ -m. z^nz. 
i\\» i* 

Purged/Sampled By:   flu^    ft'TO 
Pre-Purging Static Water Level - Top of Casing (TOC): 
Depth to Bottom of Well - (TOC): /lg,^_< 
Stickup:  
Diameter of Well:  
Screen Length:   

l\'h\ 

23.50V*h 
Quantity of Water in Well Prior to Development: 

Standing in Well (Gal.):   Vol. in Gal 
Contained in Annulus (Gal):  (Assume 30% Porosity) 

Purging Device and Rate:   

r=well radius (ft) 
h=length of H2O column (ft) 

Field Parameter Meter(s) Make(s), Model(s) and Serial Number(s): 

Field Measurements: 

'L. 

Time 
(24 Hr. 
Desig.) 

Gallons 
Removed 

Temp 
CC) 

PH Cond 
(uS/cm2) 

DO 
(mg/L) 

Eh/ORP 
(mV) 

Turb 
(NTU) 

lows IS<W 7. to 0.   21- 2lO -795- r.H 
11 loW* IS- w i.ts O.Z7~ 2.</2. ~2.Z4 ll-L 

1°: S~t /s. m i.zt 0.7,7. 2.3V -L3n tt-C 
lo',5H 1$. Y8 7. 2/ ozz~ Z.oC -i?3 FZ.o 

J1 in: Si is.r? l.W O.'Ll /. b/ -Z3S /OL b 

Record Additional Measurements on Continuation Page, 1 (Required 

Water Characteristics and Changes During/After Purging: 
Initial Final 

Clarity:     
Color:     
Other:     

Sample ID:  
Sample Date/Time: 

Analytes 
Container(s) 
Preservative 

Comments: 



WELL PURGING AND SAMPLING RECORD 

to tt-. 

1- Hi, 

Project Name: Hart-Miller Island Groundwater Study 
Location: Hart-Miller Island, Baltimore County Maryland 
Client: Maryland Environmental Service, Annapolis, MD 

Project No.:89-01000061.00 

sflMPurxo: 22-15-3 Well Noft^d 
Date:   OSlDJoJ- 
Purged/Sampled By:   AL\L) frfC- 
Pre-Purging Static Water Level - Top, of Casing (TOC):  
Depth to Bottom of Well - (TOC):   ^.SO -r?.y ^    <? 7. 3 
Stickup:  'L \ 
Diameter of Well:  
Screen Length:   

>o'3* 

Quantity of Water in Well Prior to Development: 
Standing in Well (Gal.): 
Contained in Annulus (Gal): 

Purging Device and Rate:   

Vol. in Gal =23.50V*h 
(Assume 30% Porosity) 

i=well radius (ft) 
h=length of H2O column (ft) 

Field Parameter Meter(s) Make(s), Model(s) and Serial Number(s): 

Field Measurements: 
Time 

(24 Hr. 
_   Desig.) 

Gallons 
Removed 

Temp 
(0C) 

pH Cond 
(uS/cm2) 

DO 
(mg/L) 

Eh/ORP 
(mV) 

Turb 
(NTU) 

// '. is IH.o-f L><4Z V'&S r-3 -7o 6.t> 
// '. z*- /s.y? 6/VZ H^i L .77 ~7L 1.-? 
// : ?/ /</•£? h-HL 4. 6S $-. )Z. -91 1.) 
/t'.SS- fit 51 C^Z H.Lcj V. Ltj -vz. 2.V 
U'.M llSy £•¥/ y>u/ .?. £</ -&f Z-Z- 

Record Additional Measurements on Continuation Page, if Required 

Water Characteristics and Changes During/After Purging: 
Initial Final 

Clarity:     
Color:     
Other:     

Sample ID:  
Sample Date/Time: 

Analytes 
Container(s) 
Preservative 

Comments: 



LoC 

WELL PURGING AND SAMPLING RECORD 

Project Name: Hart-Miller Island Groundwater Study 
Location: Hart-Miller Island, Baltimore County Maryland 
Client: Maryland Environmental Service, Annapolis, MD 

Project No.:89-01000061.00 

Well No 
Date: OS 

Sampled Purged/Sampled By:     flt^-l 81C 
Pre-Purging Static Water Level - Top of Casing (TOC):     1 S • 7 *> 
Depth to Bottom of Well - (TOC):        f)k, ft  
Stickup:  
Diameter of Well:  
Screen Length:   
Quantity of Water in Well Prior to Development: 

Standing in Well (Gal.):   Vol. in Gal.=23.50*r2*h 
Contained in Annulus (Gal):  (Assume 30% Porosity) 

Purging Device and Rate:   

r=well radius (ft) 
h=length of H2O column (ft) 

Field Parameter Meter(s) Make(s), Model(s) and Serial Number(s): 

Field Measurements: 
Time 

(24 Hr. 
Desig.) 

Gallons 
Removed 

Temp 
(0C) 

PH Cond 
(uS/cm2) 

DO 
(mg/L) 

Eh/ORP 
(mV) 

Turb 
(NTU) 

WM* is.zi ^.K O.i-L v.cs -//0 11,2- 
1-zJtS 1c/: ?jr 9./r 0 .Li 10. Si -/^i 3? 
IL:^8 /w.75 ^. n 0.12- #27 -3/7 /,/? 
IZlZ} li-M. p.ri 0,12, H.K -W? ty? 
n\zi IH-tL ?^jt o.lt- 5.oq -VVt- /La 
ii'.sn Z1/". ?Q ?.57 Otll- AJfc -no 5>8 

Record Additional Measurements on Continuation Page, if Required 

Water Characteristics and Changes During/After Purging: 
Initial Final 

Clarity:     
Color:     
Other:     

Sample ID:  
Sample Date/Time: 

Analytes 
Container(s) 
Preservative 

Comments: 



W) 

WELL PURGING AND SAMPLING RECORD 

Project Name: Hart-Miller Island Groundwater Study 
Location: Hart-Miller Island, Baltimore County Maryland 
Client: Maryland Environmental Service, Annapolis, MD 

Well No:   fM X SC ~ / A    $«- <^p (f^lL I (>f> 
Date:   05 )^fot 
Purged/Sampled By:  /VLVc/fiC 
Pre-Purging Static Water Level - Top of Casing (TOC):  
Depth to Bottom of Well - (TOC):     LjLSZ  
Stickup:  
Diameter of Well:  
Screen Length:   

Project No.:89-01000061.00 

ML 

Quantity of Water in Well Prior to Development: 
Standing in Well (Gal.): 
Contained in Annulus (Gal): 

Purging Device and Rate:   

Vol. in Gal.=23.50*rz*h 
(Assume 30% Porosity) 

r=well radius (ft) 
h=length of H2O column (ft) 

Field Parameter Meter(s) Make(s), Model(s) and Serial Number(s): 

Field Measurements: 
Time 

(24 Hr. 
^   Desig.) 

Gallons 
Removed 

Temp 
CQ 

pH Cond 
(uS/cm2) 

DO 
(mg/L) 

Eh/ORP 
(mV) 

Turb 
(NTU) 

lo'.sy /SSJG L.Ql /^./ r,&$ -'36 £?.2: 
lo'.S? JS.L1 (?<%! /<r.f s.&c. ~l$i ui 
)\ 100 l%12^ t'Se /£~i 31Z. ~is~i v-z 
(f-o? ICIZ /r<90 f^o z^L -/ML ^-z 
If'.oL /r-26 6rf0 /<r.i z.II -ILI 3 ?. 

Record Additional Measurements on Continuation Page, 1 f Required 

Water Characteristics and Changes During/After Purging: 
Initial Final 

Clarity:     
Color:     
Other:     

Sample ID:  
Sample Date/Time: 

Analytes 
Container(s) 
Preservative 

Comments: 



WELL PURGING AND SAMPLING RECORD 

Project Name: Hart-Miller Island Groundwater Study 
Location: Hart-Miller Island, Baltimore County Maryland 
Client: Maryland Environmental Service, Annapolis, MD 

Well No: '^M^ SO\¥>    3^v/ '<_ & 12-100 
Date:   0b\vi>\[07- 
Purged/Sampled By:   ftUH Bk 
Pre-Purging Static Water Level - Top of Casing (TOC):  
Depth to Bottom of Well - (TOC):        ftl* IQ  
Stickup:  
Diameter of Well:  
Screen Length:   

Project No.:89-0100006L00 

H,.i,L, 

Quantity of Water in Well Prior to Development: 
Standing in Well (Gal.):   Vol. in Gal.=23.50*r2*h 
Contained in Annulus (Gal):  (Assume 30% Porosity) 

Purging Device and Rate:   

r=well radius (ft) 
h=length of H2O column (ft) 

Field Parameter Meter(s) Make(s), Model(s) and Serial Number(s): 

Field Measurements: 

m 

,02J 

Time 
(24 Hr. 
Desig.) 

Gallons 
Removed 

Temp 
(0C) 

pH Cond 
(uS/cm2) 

DO 
(mg/L) 

Eh/ORP 
(mV) 

Turb 
(NTU) 

IO'r3/ 15.1 </ 6'Rr 0. Zte r.ti -/.? %o 
to; % y f(t<07 7.03 />^vy zfiiV -r3l 3 Z 
to'di I*,-// 7.0 $- Q.LHS zyi ->H/ 3,Z 
/ 0 : to tir.N 1,09 O'ZW 2.37 -ivl 3.n 
/*:V? \le>0O 7.(7 0'IV3 7.,oW -/to 7^ 

Record Additional Measurements on Continuation Page, if Required 

Water Characteristics and Changes During/After Purging: 
Initial Final 

Clarity:     
Color:     
Other:     

Sample ID:  
Sample Date/Time: 

Analytes 
Container(s) 
Preservative 

Comments: 



APPENDIX C: 

PLOTS OF CONTINUOUS WATER LEVEL MEASUREMENTS 



Hydrograph of Well CD-03A 
April-June, 2002 
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April-June, 2002 
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Hydrograph of Well CD-04A 
April-June, 2002 
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Hydrograph of Well HMI-04A 
April-June, 2002 
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Hydrograph of Well HMI-04B 
April-June, 2002 
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Hydrograph of Well SC-01A 
April-June, 2002 
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Hydrograph of Well SC-01B 
April-June, 2002 

  __^_ ̂ ^— —^__ -—^— 

3.90 • 

! 
• 

^ 7n - m .  .. Mr 
^ tfW -1 • i     r 11 
s •_..Ai  J fri u 
1 3-50 HI M % 

in it W 1_ j-L • A     II             A J «_ fi "^ 

>     T 'Vi  - 

i II tl   mH  - ft   i II '• « n 111!    Ill ^A JKJ kill i \ 
^t-R Jlr bw iH ip*r 11   if \    _ h 1 f It ' ir i .LT if   1 k A - 

UJ 

1 ^rr If n# • li i ^ 11    1 wmM \ 
' All 1 I w yi- i    J 11 \  m 

i ff 11 • il^r •   ir _    .I'll if llTt                    w 
Mm V f U f 

o /\m r 1       • 

a / f^ 
1 I 

o on - If I 

If F 

9 70 - 
I 

i 
9IW - i • i 

6-Apr-20O2   13-Apr-2002  20-Apr-2002  27-Apr-2002   4-May-2002   11-May-2002 18-May-2002 25-May-2002   1-Jun-2002    8-Jun-2002   15-Jun-2002 22-Jun-2002 29-Jun-2002    6-Jul-2002 

Date 



Hydrograph of Chesapeake Bay at North Unloading Facility 155 
April-June, 2002 
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Hydrograph of Chesapeake Bay at Boat Dock 265 
April-June, 2002 
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APPENDIX D: 

DATA VALIDATION REPORT 



DATA VALIDATION REPORT - Level IV Review 

SDG No.:    0205910 Fraction:   Total & Dissolved Metals, TOC, 
Ammonia, ortho-Phosphate, Sulfide, 
Alkalinity, total Hardness, & Anions 

Lab: _Atlantic Coast Laboratory  Project Name: Hart-Miller Island -GW_ 

Reviewer:        JA         Date: ^November 22,2002  

This report presents the findings of a review of the referenced data. The report consists of this 
summary, a listing of the samples included in the review, copies of data reports with data 
qualifying flags applied, the completed data validation checklist, supporting documentation, and 
an explanation of the data qualifying flags employed. The review performed is based on the 
USEPA Region HI Modifications to the National Functional Guidelines for Data Review and the 
specifics of the analytical method employed. 

Major 
Anomalies: 

Minor 
Anomalies: 

For the ortho-phosphate analyses, all samples were analyzed outside the holding 
time (i.e., 48 hours) by more than 2X in this SDG. Ortho-phosphate was detected 
in all samples and positive detections were flagged "J, h". It was noticed in the 
case narratives that all samples (including other five SDGs) were either received 
and analyzed outside the holding time or analyzed outside the holding time. Since 
the ortho-phosphate data from the other five SDGs were not scheduled for 
validation, no data qualifying action was taken. However, the data user should be 
aware that all positive ortho-phosphate data should be considered estimates with 
low biases and non-detects should be considered unusable. It is recommended by 
the reviewer that all future samples be shipped to the laboratory overnight and the 
laboratory analyzes these samples immediately upon receipt for ortho-phosphate. 

For total and dissolved metals analyses, the continuing calibration verification 
(CCV9) displayed a %R less than the lower control limit (i.e., 90%) for silver at 
83%. Since no field samples were associated with this CCV, no data qualifying 
action was taken. The preparation blank displayed a positive detection for 
magnesium at 0.009 mg/L. Since magnesium results in the associated samples 
were greater than five times the blank concentration, no data qualifying action was 
taken. Aluminum was detected in the initial calibration blank (ICB) at 0.071 
mg/L. Positive aluminum results less than five times the blank concentration 
were flagged "B, o". The MS recovery for arsenic (71%) was less than the lower 
control limit (i.e., 75%) in the MS sample (22131-11 A). All positive arsenic 
results were flagged "L, m" and non-detects were flagged "UL, m" in the 
associated samples. The %Ds for calcium (44.2%) and magnesium (35.0%) were 
greater than the acceptance limit (i.e., <10%) in one serial dilution analysis 
(22131-11 A). Positive calcium and magnesium results were flagged "J, s". Field 
duplicates displayed an absolute difference greater than the control limit (i.e., 2 
times the reporting limit, 0.006 mg/L) for total zinc at 0.01 mg/L and a relative 
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percent difference (RPD) greater than the control limit (i.e., 50%) for dissolved 
iron at 96% in the 22134-12B/22135-12BDUP field duplicate pair. All total zinc 
and dissolved iron results were flagged "J, f' for positive detections and "UJ, f' 
for non-detects in the associated samples. 

For the total organic carbon (TOC) analyses, TOC was detected in the ICB at 1.3 
mg/L and two continuing calibration blanks at 1.1 mg/L (CCB3) and 1.0 mg/L 
(CCB7). All positive TOC results were flagged "B, o" in the associated samples. 

For the sulfide analyses, the method blank contained sulfide at 0.058 mg/L. 
Positive sulfide results in the associated samples were flagged "B, p". The MS 
recovery for sulfide (66%) was less than the lower control limit (i.e., 75%) in the 
MS sample (22162-4A in SDG: 0205995). Since MS recoveries in other two MS 
samples (22138-9B and 22150-CD4A-DUP) were in control, no data qualifying 
action was taken. Field duplicates displayed an absolute difference greater than 
the control limit (i.e., 2 times the reporting limit, 0.06 mg/L) for sulfide at 0.105 
mg/L in the 22134-12B/22135-12BDUP field duplicate pair. Since this poor 
precision may be attributed to the method blank contamination and all positive 
detections were previously flagged due to this blank contamination, no further 
data qualifying action was taken 

For the anions analyses, the MS recovery for nitrite (139%) was greater than the 
upper control limit (i.e., 125%) in the MS sample (22131-11A). Since nitrite was 
not detected in the associated samples and non-detects were not impacted by this 
high MS recovery, no data qualifying action was taken. The RPD for bromide 
(22.1%) was greater than the acceptance limit (i.e., 20%) in the laboratory 
duplicate sample (22131-11 A). Positive bromide results were flagged "J, k". 
Field duplicates displayed an absolute difference greater than the control limit 
(i.e., 2 times the reporting limit 0.12 mg/L) for nitrate at 0.33 mg/L in the 22134- 
12B/22135-12BDUP field duplicate pair. All nitrate results were flagged "J, f 
for positive detections and "UJ, f' for non-detects in the associated samples. 

Correctable 
Anomalies: Sulfide results were incorrectly reported as non-detects in samples 22132-1 IB, 

22133-12A, and 22137-10B. Dissolved copper and dissolved zinc results in 
sample 22135-12B (from ICP-MS analysis) and the total hardness result in sample 
2213 7-10B (in dissolved metal section) were incorrectly reported on the data 
summary form. The laboratory was contacted and revised data summary forms 
were received. The laboratory also went back to check the entire sulfide data set 
and found four additional transcription errors in SDG: 0205990 (22138-09B, 
22140-8A, 22141-8B, and 22147:Surface Site 2). Revised data summary forms 
are attached to this data validation report. 
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Comments: For the nitrite and nitrate analyses, 21 of 45 samples were received and analyzed 
outside the holding time (i.e., 48 hours) and another nine of 45 samples were 
analyzed outside the holding time. Some analyses grossly exceeded the holding 
time. Since these samples were not scheduled for data validation, no data 
qualifying action was taken. However, the data user should be aware that all 
positive nitrite and nitrate data should be considered estimates with low bias and 
non-detects should be considered unusable. It is recommended by the reviewer 
that all future samples be shipped to the laboratory overnight and the laboratory 
analyze these samples immediately upon receipt for nitrite and nitrate. 

On the basis of this evaluation, the laboratory appears to have followed the 
specified analytical method with the exception of those anomalies identified 
above. It should be noted that if a given fraction (analysis) is not discussed in this 
report, it indicates that no anomalies were observed for that fraction. All data in 
SDG: 0205910 are usable, as qualified, for their intended purpose, based on the 
data reviewed. 

Signed:  (_JU^ //Ct^-/ZflAS^— 



Data Qualifying Codes 

Two types of data qualifying codes or flags are applied in the course of the data review. The data validation flags indicate data that are 
not usable for decision making, more than normally biased and/or variable, or not representative of field conditions. These codes and 
their definitions are presented below in the hierarchy stipulated in the USEPA Region III Modifications to the National Functional 
Guidelines for Data Review (September 1994). 

Data Validation Flags 

Flag 

R 

U 

B 

N 

K 

UJ 

UL 

NT 

Interpretation 

Unreliable result. Analyte may or may not be present in the sample. Supporting data necessary to 

confirm result. 

Not detected. The associated number indicates the approximate sample concentration is necessary 

to be detected.   

Not detected substantially above the level reported in laboratory or field blanks. 

Tentative Identification. Consider present. Special methods may be needed to confirm its presence 
or absence in future sampling efforts.  

Analyte present. Reported value may not be accurate or precise. 

Analyte present. Reported value may be biased high. Actual value is expected to be lower.  

Analyte present. Reported value may be biased low. Actual value is expected to be higher. 

Not detected, quantitation limit may be inaccurate or imprecise. 

Not detected, quantitation limit is probably higher. 

Not tested, no analytical result. 



Table 2:   Reason Codes 

The other type of code used by URS is a Reason Code. The reason code indicates the type of quality control failure that lead to the 

application of the data validation flag. 

GC/MS Organics 

Code Inteipretaticn 

Incorrect or incomplete analytical sequence 

Calibration failure; poor (RRF) or unstable (%D) response 

MS/MSD or LCS/LCSD RPD imprecision 

Sample preservation or cooler temperature failure 

Field duplicate imprecision 

Holding time violation 

Tuning Failure or poor mass spectrometer performance 

LCS recovery failure 

MS/MSD recovery failure 

Internal standard failure 

Air bubble (> 6 mm or % inch) in VOC vials 

Concentraticn exceeded the linear range 

linearity (%RSD or r) failure in initial calibration 

Surrogate failure 

Tentatively identified Compound 

Identificatim criteria failure 

Field and/or equipment blank contamination 

Trip blank contamination 

Method blank and/cr storage blank contamination 

Other - see bottom of data report for explanation 

GC and HPLC Organics 

Code Interpretation 

Incorrect or incomplete analytical sequence 

Instrument performance failure or poor chromatography 

Calibration failure; poor or unstable (%D) response 

MS/MSD or LCS/LCSD RPD imprecision 

Sample preservation or cooler temperature failure 

Field duplicate imprecision 

Dual column confirmation imprecision 

Holding time violation 

LCS recovery failure 

MS/MSD recovery failure 

Air bubble (> 6 mm or % inch) in VOC vials 

Concentration exceeded the linear range 

linearity (%RSD or r) failure in initial calibration 

Surrogate failure 

No confirmation column 

Identification criteria failure 

Field and/or equipment blank contamination 

Trip blank contamination 

Method blank and/or storage blank contamination 

Other - see bottom of data report for explanation 

Inorganics and Conventionals 

Code Interpretation 

Incorrect or incomplete analytical sequence 

Calibration failure 

MS/MSD or LCS/LCSD RPD imprecision 

Sample preservation or cooler temperature failure 

Field duplicate imprecision 

Holding time violation 

Laboratory duplicate imprecision 

LCS recovery failure 

MS/MSD recovery failure 

ICP interference check sample failure 

Calibration blank contamination 

Preparation blank contamination 

Concentraticn exceeded the linear range 

Linearity failure in calibration or MSA 

Serial dilution failure 

Post-digestion spike failure 

CRDL standard recovery failure 

Field and/or equipment blank contamination 

Laboratory storage blank contamination 

Other - see bottom of data report for explanation 



A ATLANTIC COAST 
Laboratories. Incorporated 

630 Churchmans Road 
Newark. Delaware   19702 
302-2(i6-9l2l • 454-8720 (FAX) 

REPORT OF ANALYSIS 

Maryland Environmental Svc 
2011 Commerce Park Drive 
Annapolis, MD 21401 

Attn: Mr. Rex A. Lloyd 

Order #: 02-05-910 
Date: 08/13/02 13:07 
Work ID: Hart-Miller Island DCMF 
Date Received:  05/22/02 
Date Completed: 06/21/02 

Purchase Order: 98-04-11/1-01 
Invoice Number:   96286 

Act:2170292 
Client Code: MES AB 

SAMPLE IDENTIFICATION 

Sample Sample 

Number Description 

01    22131 11a 

02    22132 lib 

03     22133 12a 

04     22134 12b 

Sample 
Description 

Sample 
Number   
05 22135 12b dup 
06 22136 10a 
07 22137 10b 

This cover page is an integral part of the analytical report. 
Laboratory Certifications:    DE  DE00011      PA 68-335 

MD   138 NJ DE568 

U^^^ujQ^W 
Certified By 
Warren Van Arsdall 
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Sample: 01A  22131 11a Category: GW 

Collected: 05/21/02 10:20 

Test Descriotion Result Det Limit Units By Analyzed Dt/Tm 

Aluminum, ICP ND 0.052 mg/L EL 06/01/02 15:51 

Arsenic, ICP-MS 0.004 t rrt 0.002 mg/L JTH 06/05/02 02:45 

Barium, ICP 0.049 0.003 mg/L EL 06/01/02 15:51 

Cadmium, ICP ND 0.004 mg/L EL 06/01/02 15:51 

Calcium, ICP 247 X-S 0.800 mg/L EL 06/01/02 16:01 

Chromium, ICP ND 0.008 mg/L EL 06/01/02 15:51 

Copper, ICP 0.006 0.003 mg/L EL  06/01/02 15:51 

Digestion, Aqueous, 200.2 05/28/02 date prepared EL 05/28/02 18:00 

Iron, ICP 11.3 0.009 mg/L EL  06/01/02 15:51 

Lead, ICP-MS. ND 0.002 mg/L JTH 06/05/02 02:45 

Magnesium, ICP 158X6 0.040 mg/L EL 06/01/02 16:01 

Metals, ICP/MS 06/05/02 date analyzed 

Metals, ICP/OES 06/01/02 date analyzed 

Potassium, ICP 33.5 0.39 mg/L EL 06/01/02 15:51 

Silver, ICP-MS ND 0.001 mg/L JTH 06/05/02 02:45 

Sodium, ICP 490 2.00 mg/L EL 06/01/02 16:01 

Total Hardness,Calculation 1270 5.0 mg/L as CaC03 EL 06/01/02 16:01 

Zinc, ICP 0.007X-f 0.003 mg/L EL 06/01/02 15:51 

Sample: 01B   22131 11a dissolved Category: GW 

Collected: 05/21/02 10:20 

Test Description Result Det Limit Units By Analyzed Dt/Tm 

Aluminum, ICP ND 0.052 mg/L EL 06/01/02 16:20 

Arsenic, ICP-MS NDl*L,mO-002 mg/L JTH 06/05/02 07:24 

Barium, ICP 0.048 0.003 mg/L EL 06/01/02 16:20 

Cadmium, ICP ND 0.004 mg/L EL 06/01/02 16:20 

Calcium, ICP 256 tfo 0.800 mg/L EL 06/01/02 16:04 

Chromium, ICP ND 0.008 mg/L EL 06/01/02 16:20 

Copper, ICP 0.007 0.003 mg/L EL  06/01/02 16:20 

Iron, ICP ND UX 1*0.009 mg/L EL 06/01/02 16:20 

Lead, ICP-MS ND 0.002 mg/L JTH 06/05/02 07:24 

Magnesium, ICP 164 T. S 0.040 mg/L EL  06/01/02 16:04 

Metals, ICP/MS 06/05/02 date analyzed 

Metals, ICP/OES 06/01/02 date analyzed 

Potassium, ICP 34.7 0.39 mg/L EL 06/01/02 16:20 

Silver, ICP-MS ND 0.001 mg/L JTH 06/05/02 07:24 

Sodium, ICP 511 2.00 mg/L EL  06/01/02 16:04 

Zinc, ICP ND 0.003 mg/L EL  06/01/02 16:20 

Sample: 01C  22131 11a Category: GW 

Test Description 
Bromide, Ion Chrom 
Chloride, Ion Chrom 
Fluoride, Ion Chrom 

Result  Det Limit 
2.50 ;X\<. 0.21 
598      0.39 
ND     0.21 

Units B^ Analyzed Dt/Tm 
mg/L MSO 05/23/02 10:09 
mg/L MSO 05/23/02 10:09 
mg/L MSO 05/23/02 10:09 

1 
'•i 
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Test Description 
Ion chromatography 
Nitrate, Ion Chrom 
Nitrite, Ion Chrom 
Phosphate, Ortho 
Sulfate, Ion Chrom 
Total Alkalinity-Titration 

Sample: 01D   22131 11a 
Collected: 05/21/02 10:20 

Result Pet Limit 
05/23/02 

ND HX-f 0-06 

ND      0.02 
0.35 .37K* 0.01 
1440      0.38 

33       1.0 

Units By Analyzed Dt/Tm 
date complete 

mg/L as N MSO 05/23/02 10:09 
mg/L as N MSO 05/23/02 10:09 
mg/L as P BLT 05/30/02 09:50 

mg/L MSO 05/23/02 10:09 
mg/L as CaC03 TLC 06/03/02 08:45 

Category: GW 

Test Description 
Ammonia, Automated Phenate 
Total Organic Carbon, Aq 

Sample: 01E  22131 11a 
Collected: 05/21/02 10:20 

Result  Pet Limit 
0.29      0.20 
1.4 f3(0  1.0 

Units By Analyzed Dt/Tm 
mg/L as N BLT 05/30/02 11:48 

mg/L KS  05/29/02 11:19 

Category: GW 

Test Description 
Sulfide, colorimetric 

Sample: 02A  22132 lib 
Collected: 05/21/02 11:02 

Test Description 
Aluminum, ICP 
Arsenic, ICP-MS 
Barium, ICP 
Cadmium, ICP 
Calcium, ICP 
Chromium, ICP 
Copper, ICP 
Digestion, Aqueous, 200.2 
Iron, ICP 
Lead, ICP-MS 
Magnesium, ICP 
Metals, ICP/MS 
Metals, ICP/OES 
Potassium, ICP 
Silver, ICP-MS 
Sodium, ICP 
Total Hardness,Calculation 
Zinc, ICP 

Sample: 02B   22132 lib 
Collected: 05/21/02 11:02 

Test Description 
Aluminum, ICP 
Arsenic, ICP-MS 
Barium, ICP 
Cadmium, ICP 

Result Det Limit Units By Analyzed Dt/Tm 
ND ' 0.03 mg/L MSO 

Category 

05/28/02 08:00 

• GW 

Result Det Limit Units By Analyzed Dt/Tm 
ND 0.052 mg/L EL 06/01/02 16:23 
NDULrH0.002 mg/L JTH 06/05/02 03:16 

0.055 0.003 mg/L EL 06/01/02 16:23 
ND 0.004 mg/L EL 06/01/02 16:23 

21.4^9 0.080 mg/L EL 06/01/02 16:23 
ND 0.008 mg/L EL 06/01/02 16:23 
ND 0.003 mg/L EL 06/01/02 16:23 

05/28/02 date prepared EL 05/28/02 18:00 
9.17 0.009 mg/L EL 06/01/02 16:23 
ND 0.002 mg/L JTH 06/05/02 03:16 

9.2i;j7s 0.004 mg/L EL 06/01/02 16:23 
06/05/02 date analyzed 
06/01/02 date analyzed 

0.735 0.39 mg/L EL 06/01/02 16:23 
ND 0.001 mg/L JTH 06/05/02 03:16 

6.24 0.20 mg/L EL 06/01/02 16:23 
91.4 0.50 mg/L as CaC03 EL 06/01/02 16:23 

ND Vtf.f 0.003 mg/L EL 06/01/02 16:23 

Category : GW 

Result  Det Limit Units By Analyzed Dt/Tm 
ND     0.052 
NDULfftp-002 

0.026     0.003 
ND     0.004 

mg/L EL 06/01/02 16:26 
mg/L JTH 06/05/02 07:32 
mg/L EL 06/01/02 16:26 
mg/L EL  06/01/02 16:26 
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Test Description 
calcium, ICP 
Chromium, TCP 

Copper, ICP 

Iron, ICP 
Lead, ICP-MS 
Magnesium, ICP 
Metale, ICP/MS 
Metals, ICP/OES 

Potassium, ICP 
Silver, ICP-MS 
Sodium, ICP 

Zinc, ICP 

Sample: 02C  22132 111) 
Collected: 05/21/02 11:02 

Tear. Description 
Bromide, Ion Chrom 
Chloride, Ion Chrom 
Fluoride, Ion Chrom 
Ion chrotnatography 

Nitrate, Ion Chrom 
Nitrite, ion Chrom 
Phosphate, Ortho 
Sulfate, Ion Chrom 
Total Alkalinity-Ticration 

Sample: 02D  22132 lib 
Collected: 05/21/02 llsOZ 

Teat Description 
Ammonia, Automated Phenate 
Tohal Organic Carbon, Aq 

sample: 02E  22132 lib 
Collected: 05/21/02 11:02 

Test Description 

Sulfide, colorimetric 

Sample: 03A  22133 12a 
Collected: 05/21/02 11:40 

Tflst Description 
Aluminum, ICP 
Arsenic, ICP-MS 
Barium, TCP 
Cadmium, ICP 
Calcium, ICP 
Chromium, ICP 

Copper, TCP 

Result Det Limit units By Analyzed Dt/Tm 

21.0 T/S O.0B0 mg/L EL  06/01/02 16:26 

ND 0.008 mg/L EL  06/01/02 16:26 

ND O-OO? mg/L EL 06/01/02 16:26 

0.019 Xf. 

ND 

0.009 ng/L EL  06/01/02 16:26 

0.002 mg/L JTH 06/05/02 07:32 

s-ieXs 0.004 tng/L EL  06/01/02 16:26 

06/05/02 date analyzed 

06/01/02 date analyzed 

1.71 0.39 mg/L EL  06/01/02 16:26 

ND 0-001 mg/L JTH 06/05/02 07:32 

5.41 0.20 mg/L EL  06/01/02 16:26 

ND 0.003 mg/L EL 06/01/02 16:26 

Category: GW 

Result Det Limit Units By ^alvzed Dt/Tm 

ND     0.21 

2.49     0.39 
0.70     0.21 

05/23/02 

ND iXEf 
ND 

0.0237K. °-01 

ND     0.38 
117      1.0 

0.06 
0.02 

Result Det Limit 
S.7     0.20 
3.0 0,0  1.0 

mg/L MSO 05/23/02 10:43 

mg/L MSO 05/23/02 10:43 
mg/L MSO 05/23/02 10:43 

date complete 
mg/L as N MSO 05/23/02 10:43 

mg/L as N MSO 05/23/02 10:43 
mg/L as P BLT 05/30/02 09:50 

mg/L MSO 05/23/02 10:43 

mg/L as CaC03 TLC 06/03/02 08:45 

Category: GW 

Units Bjf Analyzed Ut/Tm 
mg/L as N BLT OS/30/02 11:48 

mg/L KS  05/29/02 11:19 

Result Det Limit 

0.05 (3,0 0-03 

Result Det Limit 
ND    0.052 

0.006 l.fl\ 0.002 
0.033 0-003 

ND 0.004 

21807$   0-800 

ND 0.008 
ND 0.003 

Category: GW 

unite By Analyzed Dt/Tm 
mg/L MSO 05/28/02 08:00 

Category: GW 

Units By 
mg/L EL 

mg/L JTH 
mg/L EL 
mg/L EL' 
mg/L EL 
mg/L EL 
mg/L EL 

Analyzed Dt/Tm 
06/01/02 16:29 
06/05/02 03:24 
06/01/02 16:29 
06/01/02 16:29 

06/04/02 20:12 
06/01/02 16:29 
06/01/02 16:29 

pjJmh 
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Test Description Result Det Limit 

Digestion, Aqueous, 200 2 05/28/02 

Iron, ICP 42.9 0.009 

Lead, ICP-MS ND 0.002 

Magnesium, ICP 156 Ss 0.040 

Metals, ICP/MS 06/05/02 

Metals, ICP/OES 06/04/02 

Potassium, ICP 30.1 0.39 

Silver, ICP-MS ND 0.001 

Sodium, ICP 506 2.0 

Total Hardness,Calculation 1186 5.0 

Zinc, ICP ND WJJ • 0.003 

Units By Analyzed Dt/Tm 

date prepared EL 05/28/02 18:00 

mg/L EL 06/01/02 16:29 

mg/L JTH 06/05/02 03:24 

mg/L EL  06/04/02 20:12 

date analyzed 

date analyzed 
mg/L EL 06/01/02 16:29 

mg/L JTH 06/05/02 03:24 

mg/L EL 06/04/02 20:12 

mg/L as CaC03 EL 06/04/02 20:12 

mg/L EL  06/01/02 16:29 

Sample: 03B   22133 12a 

Collected: 05/21/02 11:40 

Test Description 

Aluminum, ICP 

Arsenic, ICP-MS 

Barium, ICP 

Cadmium, ICP 

Calcium, ICP 

Chromium, ICP 

Copper, ICP 

Iron, ICP 

Lead, ICP-MS 

Magnesium, ICP 

Metals, ICP/MS 

Metals, ICP/OES 

Potassium, ICP 

Silver, ICP-MS 

Sodium, ICP 

Zinc, ICP 

Sample: 03C   22133 12a 

Collected: 05/21/02 11:40 

Category: GW 

Result Det . Limit Units By Analyzed Dt/Tm 

ND 0.052 mg/L EL 06/01/02 16:32 
ND VAL.,nto-oo2 mg/L JTH 06/05/02 07:40 

0.033 0.003 mg/L EL 06/01/02 16:32 

ND 0.004 mg/L EL  06/01/02 16:32 

223 ;£<, 0.800 mg/L EL  06/04/02 20:16 

ND 0.008 mg/L EL 06/01/02 16:32 

0.005 0.003 mg/L EL 06/01/02 16:32 

s.goXf 0.009 mg/L EL 06/01/02 16:32 

ND 0.002 mg/L JTH 06/05/02 07:40 

158 37$ 0.040 mg/L EL  06/04/02 20:16 

06/05/02 date analyzed 

06/04/02 date analyzed 

32.4 0.39 mg/L EL  06/01/02 16:32 

ND 0.001 mg/L JTH 06/05/02 07:40 

511 2.0 mg/L EL 06/04/02 20:16 

ND 0.003 mg/L EL 06/01/02 

Category: GW 

16:32 

Test Description 

Bromide, Ion Chrom 

Chloride, Ion Chrom 

Fluoride, Ion Chrom 

Ion chromatography 

Nitrate, Ion Chrom 

Nitrite, Ion Chrom 

Phosphate, Ortho 

Sulfate, Ion Chrom 
Total Alkalinity-Titration 

Result Det Limit 

3.50 cr, ico 21 

789 0 39 

ND 0 21 

05/23/02 

ND Vtf.J. o 06 
ND '•' 0 .02 

0.01 T.K^0 .01 
1512 0 .38 

ND 1.0 

Units By Analyzed Dt/Tm 

mg/L MSO 05/23/02 10:55 

mg/L MSO 05/23/02 10:55 

mg/L MSO 05/23/02 10:55 

date complete 

mg/L.as N MSO 05/23/02 10:55 
mg/L as N MSO 05/23/02 10:55 

mg/L as P BLT 05/30/02 09:50 
mg/L MSO 05/23/02 10:55 

mg/L as CaC03 TLC 06/03/02 08:45 
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Sanple: 03D  22133 12a 
Collected: 05/21/02 11:40 

Teat DcGcription 
Ammonia, Automated Phenate 

Totai Organic Carbon, Aq 

Saraple: 03E  22133 
Collected: 05/21/02 11:40 

Test Deacription 
Sulfide, colorimetric 

Sanple: 04A  22134 12b 
Collected: 05/21/02 12:55 

Test Description 

Aluminum, ICP 
Arsenic, ICP-MS 

Barium, ICP 
Cadmium, ICP 
Calcium, ICP 
Chromium, ICP 
Copper, ICP 
Digestion, Aqueous, 200.2 
Iron, ICP 
Lead, ICP-MS 
Magnesium, ICP 

Metals, ICP/MS 
Metals, ICP/OES 
Potassium, ICP 

Silver, ICP-MS 
Sodium, ICP 
Total HardneiHH,nalrtiilar.ion 
Zinc,    ICP 

Sample: OiH      22134 12b 
Collected: OS/21/02  12:55 

Test Description 
Aluminum, ICP 

Arsenic, ICP-MS 
Darium, ICP 
Cadmium, ICP 

calcium, ICP 
Chromium, ICP 

Copper, ICP 
iron, ICP 
Lead, ICP-MS 
Magnesium, ICP 
Metals, ICP/MS 

Result Dec Limit 

0.84     0-20 

1.3 @,O  1.0 

Category: GW 

Units By Analyzed Dt/Tm 

mg/L as N BLT 05/30/02 11 :AB 
mg/L KS 05/29/02 11:19 

Category: GW 

Result Det Limit units BV Analyzed Dt/Tm 

o.oi ^p 0.03 mg/L MSO 05/2B/02 08:00 

Category: GW 

Result Det Limit Units By Analyzed Dt/Tm 

0.081G o 0.052 mg/L EL 06/01/02 16:35 

NDtfLnt>.002 mg/L JTH  06/05/02 03:32 

0.080 0.003 mg/L EL  06/01/02 16:35 

ND 0.004 mg/L EL  06/01/02 16:35 

24.9j;S 0.080 
mg/L EL  06/01/02 16:35 

ND 0-008 mg/L EL  06/01/02 16:35 

0.006 0.003 mg/L EL 06/01/02 16:35 

05/28/02 date prepared EL 05/28/02 IBIOO 

3.16 0.009 mg/L EL 06/01/02 16:35 

ND 0.002 mg/L JTH 06/05/02 03:32 

v.asXS 0.004 mg/L EL  06/01/02 16:35 

06/05/02 date analyzed 

06/01/02 date analyzed 

•7.81 0.39 mg/L EL 06/01/02 16:35 

ND 0.001 mg/L JTH 06/05/02 03:32 

11.8 0.20 mg/L EL 06/01/02 16:35 

94.4 o.so mg/L as CaC03 EL 06/01/02 16:35 

o.oioj;/ 0.003 mg/L EL  06/01/02 16=35 

Category: GW 

Result Det Limit Units By Analyzed Dt/Tm 

0.0576.O 0.052 mg/L EL 06/01/02 16:38 
NDHLyifp.002 mg/L JTH 06/05/02 07:48 

0-047 6.003 mg/L EL  06/01/02 16:38 

ND 0.004 mg/L EL 06/01/02 16.38 

24.3X5 O.OB0 mg/L EL  06/01/02 16:38 

ND 0.008 mg/L KL 06/01/02 i6:38 

ND 0.003 mg/L EL 06/01/02 16:38 

o.iosXf 
ND  ' 

0.009 mg/L EL 06/01/02 16:38 

0.002 mg/L JTH 06/05/02 07:48 

? ••"IS 0.004 mg/L EL 06/01/02 16:38 

06/05/02 date analyzed 

e aovd •GZ-V[ 50-BkAON •os^e fst soe •SaVI 1SV00 OUNVUV  :Aa 1N3S 
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Test Description 
Metals, ICP/OES 
Potassium, ICP 
Silver, ICP-MS 
Sodium, ICP 
Zinc, ICP 

Result Det Limit 

06/01/02 

6.48 0.39 

ND 0.001 

11.1 0.20 

ND 0.003 

Units By Analyzed Dt/Tm 
date analyzed 

mg/L EL 06/01/02 16:38 
mg/L JTH 06/05/02 07:48 
mg/L EL 06/01/02 16:38 
mg/L EL  06/01/02 16:38 

Sample: 04C   22134 12b 
Collected: 05/21/02 12:55 

Category: GW 

Test Description 
Bromide, Ion Chrom 
Chloride, Ion Chrom 
Fluoride, Ion Chrom 
Ion chromatography 
Nitrate, Ion Chrom 
Nitrite, Ion Chrom 
Phosphate, Ortho 
Sulfate, Ion Chrom 
Total Alkalinity-Titration 

Result Det Limit 

ND 0.21 

3.11 0.39 

0.31 0.21 

05/23/02 

ND wty 0.06 
ND 0.02 

0.20 xK 0.01 
1.52 " 0.38 
136 

Units By Analyzed Dt/Tm 
mg/L MSO 05/23/02 11:07 
mg/L MSO 05/23/02 11:07 
mg/L MSO 05/23/02 11:07 

date complete 
mg/L as N MSO 05/23/02 11:07 
mg/L as N MSO 05/23/02 11:07 
mg/L as P BLT 05/30/02 09:50 

mg/L MSO 05/23/02 11:07 
1.0  mg/L as CaC03 TLC 06/03/02 08:45 

Sample: 04D   22134 12b 
Collected: 05/21/02 12:55 

Category: GW 

Test Description 
Ammonia, Automated Phenate 
Total Organic Carbon, Aq 

Sample: 04E   22134 12b 
Collected: 05/22/02 12:55 

Result 
5.1 
2.8 0,0 

Det Limit 
0.20 
1.0 

Units By Analyzed Dt/Tm 
mg/L as N BLT 05/30/02 11:48 

mg/L KS  05/29/02 11:19 

Category: GW 

Test Description 
Sulfide, colorimetric 

Sample: 05A  22135 12b dup 
Collected: 05/21/02 13:00 

Test Description 
Aluminum, ICP 
Arsenic, ICP-MS 
Barium, ICP 
Cadmium, ICP 
Calcium, ICP 
Chromium, ICP 
Copper, ICP 
Digestion, Aqueous, 200.2 
Iron, ICP 
Lead, ICP-MS 
Magnesium, ICP 
Metals, ICP/MS 
Metals, ICP/OES 
Potassium, ICP 

Result Det Limit Units By Analyzed Dt/Tm 
ND 0.03 mg/L MSO 

Category 

05/28/02 08:00 

: GW 

Result  Det Limit Units By Analyzed Dt/Tm 

0.078 R.O 0.052 mg/L EL 06/01/02 16:41 

ND^L rtfc.002 mg/L JTH 06/05/02 03:40 

0.082 0.003 mg/L EL 06/01/02 16:41 

ND 0.004 mg/L EL 06/01/02 16:41 

25.4X5 0.080 mg/L EL 06/01/02 16:41 
ND 0.008 mg/L EL 06/01/02 16:41 

0.004 0.003 mg/L EL 06/01/02 16:41 

05/28/02 date prepared EL 05/28/02 18:00 
3.87 0.009 mg/L EL 06/01/02 16:41 

ND 0.002 mg/L JTH 06/05/02 03:40 

7.91 ZHS 0.004 mg/L EL 06/01/02 16:41 

06/05/02 date analyzed 

06/01/02 date analyzed 
8.07 0.39 mg/L EL 06/01/02 16:41 

53 
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Test Description 

Silver, ICP-MS 
Sodium, ICP 
Total Hardneaa,Calculation 

Zinc, ICP 

Saitple: 05B   22135 12b dup 
Collected: 05/21/02 13:00 

Test Description 
Aluminum, ICP 
Arsenic, ICP-MS 
Barium, ICP 
Cadmium, ICP 
Calcium, ICP 
Chromium, ICP 

Copper, ICP 

Iron, ICP 
Lead, ICP-MS 

Magnesium, ICP 
Metale, ICP/MS 
Metals, ICP/OES 
Potassium, ICP 
Silver, ICP-MS 

Sodium, ICP 
Zinc, ICP 

Sample: 05C  22135 12b dup 

Collected: 05/21/02 13:00 

Test Description 

Bromide, Ion Chrom 
Chloride, Ion Chrom 
Pluoride, Ton Chrom 
Ion chromacography 
Nitrate, Ion Chrom 
Nitrite, Ion Chrom 

Phosphate, Ortho 
SUlfate, Ion Chrom 
Total Alkalinity-Titration 

Sample: 051)  22135 IP.h dup 
Colleetedi 05/21/02 13«00 

Test Description 
Ammonia, Automated Phenate 

total Organic Carbon, Aq 

Result Det Limit 
ND 0.001 

11.4 0.20 

96.1 0.50 

ND/ ti.t 0.003 

Result Det Limit 
ND    0.052 

0.052 
ND 

25-1^$ 
ND 
ND 

0.293Xf 
ND 

0.003 
0.004 
0.080 
0.008 
0.003 
0.009 
0.002 
0.004 

06/05/02 
06/01/02 

7.17 
ND 

11.7 
ND 

0.39 
0.001 
0.20 

0.003 

Units By Analyzed Dt/Tm 
mg/L JTH 06/05/02 03:40 
mg/h  EL 06/01/02 16:41 

mg/L as CaC03 EL  06/01/02 16i41 

mg/L EL 06/01/02 16:41 

Category: GH 

Result pet Limit 
ND 0.21 

3.52 0.39 
0.23 0.21 

05/23/02 

0.33 X-f 
ND 

0.22 3", Jv-0.01 
1.09 0-38 
135 1.0 

0.06 
0.02 

Unite By 
mg/L EL 
mg/L JTH 
mg/L EL 

mg/L EL 
mg/L EL 

mg/L EL 
mg/L EL 

mg/L EL 
mg/L JTH 

mg/L EL 

date analyzed 
date analyzed 

mg/L EL 
mg/L JTH 

mg/L EL 
mg/L EL 

Analyzed Dt/Tm 
06/01/02 16:44 
06/05/02 07:55 
06/01/02 16:44 
06/01/02 16:44 
06/01/02 16:44 
06/01/02 16:44 
06/01/02 16:44 
06/01/02 16;44 
06/05/02 07:55 
06/01/02 16:44 

06/01/02 16:44 
06/05/02 07:55 
06/01/02 16:44 

06/01/02 16:44 

Result Det Limit 
5.1     0.20 

3 0 0,0     I-0 

category: GW 

Units B^; Analyzed Dt/Tm 
mg/L MSO 05/23/02 11:18 

mg/L MSO OS/23/02  11:18 
mg/L MSO 05/23/02 11:18 

date complete 
mg/L as N MSO 05/23/02 11:18 
mg/L as N MSO 05/23/02 11:18 
mg/L as P BLT 05/30/02 09:50 

mg/L MSO 05/23/02 11:18 
mg/L as CaC03 TLC 06/03/02 08:45 

Category: GW 

Units Bx Analyzed DL/Tm 
mg/L as N BLT 05/30/02 11:48 

mg/L KS  05/29/02 11:19 

fit-  tfofi* 

m 
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Sample: 05E   22135 12b dup 
Collected: 05/21/02 13:00 

Test Description 
Sulfide, colorimetric 

Sample: 06A  22136 10a 
Collected: 05/21/02 13:30 

Test Description 
Aluminum, ICP 
Arsenic, ICP-MS 
Barium, ICP 
Cadmium, ICP 
Calcium, ICP 
Chromium, ICP 
Copper, ICP 
Digestion, Aqueous, 200.2 
Iron, ICP 
Lead, ICP-MS 
Magnesium, ICP 
Metals, ICP/MS 
Metals, ICP/OES 
Potassium, ICP 
Silver, ICP-MS 
Sodium, ICP 
Total Hardness,Calculation 
Zinc, ICP 

Sample: 06B   22136 10a 
Collected: 05/21/02 13:30 

Test Description 
Aluminum, ICP 
Arsenic, ICP-MS 
Barium, ICP 
Cadmium, ICP 
Calcium, ICP 
Chromium, ICP 
Copper, ICP 
Iron, ICP 
Lead, ICP-MS 
Magnesium, ICP 
Metals, ICP/MS 
Metals, ICP/OES 
Potassium, ICP 
Silver, ICP-MS 
Sodium, ICP 
Zinc, ICP 

Category: GW 

Result Det Limit Units By Analyzed Dt/Tm 

0.13 0,0 0.03 mg/L MSO 05/28/02 08:00 

Category: GW 

Result  Det Limit Units Bv Analyzed Dt/Tm 

ND    0.052 mg/L EL  06/01/02 16:58 

o.oosL,)^ 0.002 mg/L JTH 06/05/02 04:03 

0.020     0.003 mg/L EL  06/01/02 16:58 

ND     0.004 mg/L EL 06/01/02 16:58 

436iyTs  3.20 mg/L EL 06/04/02 20:19 

ND     0.008 mg/L EL 06/01/02 16:58 

0.014     0.003 mg/L EL 06/01/02 16:58 

05/28/02 date prepared EL 05/28/02 18:00 

15.2     0.009 mg/L EL 06/01/02 16:58 

ND     0.002 mg/L JTH 06/05/02 04:03 

414"3TS 0.160 mg/L EL 06/04/02 20:19 
06/05/02 date analyzed 

06/04/02 date analyzed 

84.0      0.39 mg/L EL 06/01/02 16:58 

ND     0.001 mg/L JTH 06/05/02 04:03 

1396      8.00 mg/L EL  06/04/02 20:19 

2794        20 mg/L as CaC03 EL  06/04/02 20:19 

o^es'J.f 0.003 mg/L EL 06/01/02 16:58 

Category: GW 

Result Det Limit Units By Analyzed Dt/Tm 

ND    0.052 mg/L EL  06/01/02 17:01 

ND(/{L(»1l0.002 mg/L JTH 06/05/02 08:03 

0.019     0.003 mg/L EL  06/01/02 17:01 

ND     0.004 mg/L EL 06/01/02 17:01 

429T)$  3.30 mg/L EL  06/04/02 20:22 

ND     0.008 mg/L EL  06/01/02 17:01 

0.009     0.003 mg/L EL  06/01/02 17:01 

ND IAT,?-0.009 
ND     0.002 

mg/L EL 06/01/02 17:01 

mg/L JTH 06/05/02 08:03 

409 X^ 0.165 mg/L EL 06/04/02 20:22 

06/05/02 date analyzed 

06/04/02 date analyzed 

84.6      0.39 mg/L EL  06/01/02 17:01 

ND     0.001 mg/L JTH 06/05/02 08:03 

1394      8.24 mg/L EL  06/04/02 20:22 

0.418     0.003 mg/L EL 06/01/02 17:01 

Gi 
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Sample: 06C  22136 10a 

Collected: 05/21/02 13:30 

Category: GW 

Test Description 

Bromide, Ion Chrom 

Chloride, Ion Chrom 

Fluoride, Ion Chrom 

Ion chromatography 

Nitrate, Ion Chrom 

Nitrite, Ion Chrom 

Phosphate, Ortho 

Sulfate, Ion Chrom 
Total AlJcalinity-Titration 

Result Pet Limit 

io.4 J;)<L 

3725 
ND 

05/25/02 

21 

39 
21 

06 

02 ND 

0.093^ K-0.01 
5929      0.38 

26       1.0 

Units By Analyzed Dt/Tm 

mg/L MSO 05/23/02 11:30 

mg/L MSO 05/25/02 17:02 

mg/L MSO 05/23/02 11:30 

date complete 
mg/L as N MSO 05/23/02 11:30 

mg/L as N MSO 05/23/02 11:30 

mg/L as P BLT 05/30/02 09:50 

mg/L MSO 05/25/02 17:02 

mg/L as CaC03 TLC 06/03/02 08:45 

Sample: 06D  22136 10a 

Collected: 05/21/02 13:30 

Test Description 

Ammonia, Automated Phenate 

Total Organic Carbon, Aq 

Sample: 06E   22136 10a 

Collected: 05/21/02 13:30 

Test Description 

Sulfide, colorimetric 

Result Pet Limit 

3.5     0.20 

3.4 $ 0  1.0 

Result  Pet Limit 

ND     0.03 

Category: GW 

Units By Analyzed Dt/Tm 

mg/L as N BLT 05/30/02 11:48 

mg/L KS  05/29/02 11:19 

Category: GW 

Units By Analyzed Dt/Tm 

mg/L MSO 05/28/02 08:00 

Sample: 07A  22137. 10b 

Collected: 05/21/02 13:50 

Test Pescription 

Aluminum, ICP 

Arsenic, ICP-MS 

Barium, ICP 

Cadmium, ICP 

Calcium, ICP 

Chromium, ICP 

Copper, ICP 
Pigestion, Aqueous, 200.2 

Iron, ICP 

Lead, ICP-MS 

Magnesium, ICP 

Metals, ICP/MS 

Metals, ICP/OES 

Potassium, ICP 

Silver, ICP-MS 

Sodium, ICP 
Total Hardness,Calculation 

Zinc, ICP 

Category: GW 

Result Pet Limit 

ND 0.052 

0.003l,(ffl 0.002 

0.107 

ND 

356 ^S 
ND 

ND 

05/28/02 

17.2 

NP 

3113TS 
06/05/02 

06/04/02 

60.1 
ND 

1299 
2171 

0.003 
0.004 

3.20 
0.008 

0.003 

.009 

.002 

.160 

ND (/tf.^O 

0.39 

0.001 

8.00 

20 

003 

Units By 

mg/L EL 

mg/L JTH 

mg/L EL 

mg/L EL 

mg/L EL 

mg/L EL 

mg/L EL 

date prepared EL 

mg/L EL 

mg/L JTH 

mg/L EL 

date analyzed 

date analyzed 
mg/L EL 

mg/L JTH 

mg/L EL 

mg/L as CaC03 EL 

mg/L EL 

Analyzed Dt/Tm 

06/01/02 17:04 

06/05/02 04:10 

06/01/02 17:04 

06/01/02 17:04 

06/04/02 20:25 
06/01/02 17:04 

06/01/02 17:04 

05/28/02 18:00 

06/01/02 17:04 

06/05/02 04:10 

06/04/02 20:25 

06/01/02 17:04 

06/05/02 04:10 

06/04/02 20:25 

06/04/02 20:25 

06/01/02 17:04 
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sample: OTB  22137 10b 
CnllRrt-.pd: 05/21/02 13:50 

Teat Description 

Aluminum, ICP 
Arsenic, 1CP-MS 

Barium, ICP 
Cadmium, ICP 
Calcium, ICP 
Chromium, ICP 

Copper, ICP 
Iron, ICP 
Lead, ICP-MS 
Magnesium, ICP 

Metals, ICP/MS 

Metals, ICP/OES 
Potassium, ICP 
.Silver, TCP-MS 

Sodium, ICP 

Zinc, ICP 

Sample: 07C   22137 10b 

Collected: 05/21/02 13:50 

Test Description 
Bromide, Ion Chrom 

Chloride, Ion Chrom 
Fluoride, Ion chrom 
Ion chromatography 

Nitrate, Ion Chrom 
Nitrite, Ion Chrom 
Phosphate. Ortho 
Sulfate, ion Chrom 
Total Alkalinity-Titration 

Category: GW 

Result  Det Limit Unite By Analyzed Dt/Tm 

ND     0.052 mg/L EL 06/01/02 17:07 

0.003 LjMO. 002 mg/L JTH 06/05/02 08:11 

0.084     0.003 mg/L EL 06/01/02 17:07 

ND     0-004 mg/L EL  06/01/02 17:07 
355 37$  3-30 mg/L EL 06/04/02 20:23 

wn   o.oos mg/I., RT,  06/01/02 17:07 

0.009     0.003 mg/L EL  06/01/02 17:07 

VDl/J,  -0.009 
ND     0.002 

mg/L EL  06/01/02 17:07 
mg/L JTH 06/05/02 08:11 

306 T,5 0.165 mg/L EL  06/04/02 20:28 

06/05/02 date analyzed 

06/04/02 date analyzed 

61.2      0.39 mg/L EL  06/01/02 17:07 

ND     0.001 mg/L JTH 06/05/02 08:11 

1282      8.24 mg/L EL  06/04/02 20:28 

ND     0.003 mg/L EL  06/01/02 17:07 

Category: GW 

Result Det Limit Units Bv Analyzed Dt/Tm 

II-3:J7IC 0.21 
4193 0.39 
ND 0.21 

0b/2b/02 

NDltXf 0.06 
ND 0.02 

0-46 iXlvOOl 
4240 0.38 

132 1.0 

mg/L MSO 05/23/02 11:41 

mg/L MSO 05/25/02 17:14 
nig/L MSO 05/23/02 11:41 

date complete 
mg/L as N MSO 05/23/02 11:41 
mg/L as N MSO 05/23/02 11:41 
mg/L as P BLT 05/30/02 09:50 

mg/L MSO 05/25/02 17:14 
mg/L as CaC03 TLC 06/03/02 08:45 

Sample: 07D   22137 10b 

Collected: 0b/2l/02 13:b0 

Test Description 

Ammonia, Automated Phenate 
Total Organic Carbon, Aq 

Sample-.  0TB      22137 10b 
Collected: 05/22/02 13:50 

Test Description 

Sulfide, colorimetric 

Result Det Limit 
7.1     0.20 

4.2(^0  1-0 

Result Det Limit 
0.05 IA O  0.03 ftp 

Category: GW 

Units By Analyzed Dt/Tm 

mg/L as N BLT 05/30/02 11:48 
mg/L KS  05/29/02 11:19 

Category: ow 

Units By Analyzed Dt/Tm 
mg/L MSO 05/28/02 08:00 

S 30Vd •6e:n SO-BkAON •0Si8 fSfr S06 

63 
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TEST METHODOLOGIES 

Silver (Ag) - ICP-MS 
Wastewater & drinking water 
RCRA TCLP & groundwater 
Solids 

EPA Method 200.8 
SW 846 Method 6020 
SW 846 Method 6020 

Aluminum (Al) - ICP (Inductively Coupled Plasma Emission Spectroscopy) 
Wastewater & drinking water  EPA (1983) Method 200.7 
RCRA TCLP & groundwater      SW 846 Method 6010 
Solids SW 846 Method 6010 

Arsenic (As) - ICP-MS 
Wastewater & drinking water 
RCRA TCLP & groundwater 

Solids 

EPA Method 200.8 
SW 846 Method 6020 
SW 846 Method 6020 

Barium (Ba) - ICP (Inductively Coupled Plasma Emission Spectroscopy) 
Wastewater & drinking water  EPA Method 200.7 
RCRA TCLP & groundwater      SW 846 Method 6010 
Solids SW 846 Method 6010 

Calcium (Ca) - ICP (Inductively Coupled Argon Plasma Emission Spectroscopy) 
wastewater & drinking water  EPA (1983) Method 200.7 
RCRA TCLP & groundwater      SW 846 Method 6010 
Solids SW 846 Method 6010 

Cadmium (Cd) - ICP (Inductively Coupled Argon Plasma Emission Spectroscopy) 
Wastewater & drinking water  EPA (1983) Method 200.7 
RCRA TCLP & groundwater      SW 846 Method 6010 
Solids SW 846 Method 6010 

Chromium (Cr) - ICP (Inductively Coupled Argon Plasma Emission Spectroscopy) 
Wastewater & drinking water  EPA (1983) Method 200.7 
RCRA TCLP & groundwater      SW 846 Method 6010 
Solids SW 846 Method 6010 

Copper (Cu) - ICP (Inductively Coupled Argon Plasma Emission Spectroscopy) 
Wastewater & drinking water  EPA (1983) Method 200.7 
RCRA TCLP & groundwater      SW 846 Method 6010 
Solids SW 846 Method 6010 

Digestion Method 200.2 

Iron (Fe) - ICP (Inductively Coupled Argon Plasma Emission Spectroscopy) 
Wastewater & drinking water  EPA (1983) Method 200.7 
RCRA TCLP & groundwater      SW 846 Method 6010 
Solids SW 846 Method 6010 

Hardness, Total SM2340B  ICP, Calculation 

ICP (Inductively Coupled Argon Plasma Emission Spectroscopy) 
Wastewater &  drinking water  EPA Method 200.7 

li-J 
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RCRA TCLP & groundwater 
Solids 

SW 846 Method 6010 
SW 846 Method 6010 

ICP/MS (Inductively Coupled Argon Plasma Mass Spectrometry) 
Wastewater & drinking water  EPA Method 200.8 
RCRA TCLP &  groundwater      SW 846 Method 6020 
Solids SW 846 Method 6020 

Potassium (K) - ICP (Inductively Coupled Argon Plasma Emission Spectroscopy) 
Wastewater & drinking water  EPA (1983) Method 200.7 
RCRA TCLP &  groundwater     SW 846 Method 6010 
Solids SW 846 Method 6010 

Magnesium (Mg) - ICP (Inductively Coupled Argon Plasma Emission Spectroscopy) 
Wastewater &  drinking water  EPA (1983) Method 200.7 
RCRA TCLP & groundwater      SW 846 Method 6010 
Solids SW 846 Method 6010 

Sodium (Na) - ICP (Inductively Coupled Argon Plasma Emission Spectroscopy) 
Wastewater &  drinking water  EPA (1983) Method 200.7 
RCRA TCLP & groundwater      SW 846 Method 6010 
Solids SW 846 Method 6010 

Lead (Pb) - ICP-MS 
Wastewater & drinking water 
RCRA TCLP &.  groundwater 
Solids 

EPA Method 200.8 
SW 846 Method 6020 
SW 846 Method 6020 

Zinc (Zn) - ICP (Inductively Coupled Argon Plasma Emission Spectroscopy) 
Wastewater &  drinking water  EPA (1983) Method 200.7 
RCRA TCLP & groundwater      SW 846 Method 6010 
Solids SW 846 Method 6010 

Total Organic Carbon, Aqueous EPA Method 415.1 
SW-846 Method 9060 

Total Alkalinity 

Bromide by IC 

SM 2320B (titrimetric) 

USEPA 300.0 

Chloride, Ion Chromatography 
Drinking water, wastewater 
Groundwater, RCRA wastes 

Method 300.0 
SW-846 Method 9056 

Fluoride, Ion Chromatography 
Drinking water, wastewater 
Groundwater, RCRA wastes 

Method 300.0 
SW-846 Method 9056 

Ammonia SM 4500-NH3-G 19th ed.  Automated phenate 
EPA Method 350.1 

Nitrite, Ion Chromatography 

bo 



Order ft 02-05-910 
09/27/02 15:28 

Page 13 
TEST METHODOLOGIES 

Drinking water, wastewater 
Groundwater, RCRA wastes 

Method 300.0 
SW-846 Method 9056 

Nitrate, Ion Chromatography 
Drinking water, wastewater 
Groundwater, RCRA wastes 

Phosphate, Ortho 

Sulfide in Aqueous Samples 

Sulfate, Ion Chromatography 
Drinking water, wastewater 
Groundwater, RCRA wastes 

Method 300.0 
SW-846 Method 9056 

EPA Method 365.3 
(colorimetric, ascorbic acid) 

EPA Method 376.2 - Methylene Blue Method 

Method 300.0 
SW-846 Method 9056 

bo 



DATA VALIDATION WORKSHEET 
INORGANIC - ICP, GFAA, CVAA, AND CYANIDE 

REGION m - NATIONAL FUNCTIONAL GUIDELINES 

SDG No. 
Method: 

OZO^l P. 

Project Name:  ME5-  HMj. 
Reviewer: ^TTA 

Date: 

1.0 Chain of Custody/Sample Condition/Raw Data 

1.1 
1.2 Are all Chain-of-Custody forms signed, indicating sample chain-of-custody was maintained? 

1.3 

1.4 

1.5 

Do Chain-of-Custody forms list all samples which were analyzed? m 
Do the traffic Reports, chain-of-custody, and lab narrative indicate any problems with sample receipt, 
condition of samples, analytical problems or special circumstances affecting the quality of the data? 
Does sample preservation, collection and storage meet method requirement?  (For metal: water 

samples: with Nitric Acid to pH < 2, a 
samples PH> 12) If not, flag L(+)/UL(-) 

samples: with Nitric Acid to pH < 2, and soil/sediment samples: 4 0C ± 2 0C For Cyanide: water 

Are the digestion logs present and complete with pH values, sample weights, dilutions, final volumes. 
% solids (for soil samples), and preparation dates? For any missing or incomplete documentation, 

contact the laboratory for explanation/resubmittal. 

ICP 
Yes 

m 

No 

7^ 

A 

NA 
GFAA 

Yes   No  NA 

'4 
£ 

*£ 
^v 

mm 

CVAA-Hg 
Yes   No  NA 

#sj. 

•W 

*«$.'•> 

Cyanide 
Yes   No  NA 

m. 

Note: 

2.0 Holding Time 
2.1 

Note: 

Have any technical holding times, determined from date of collection to date of analysis, been 
exceeded? (Hg: 28days, other metals: 6 months, cyanide: 14 days) 
Action: L(+)/UL(-). If the holding times are grossly exceeded (twice the holding time criteria), L(+)/R( 

^ 
vl crz.* 

_Wl"   /fov^jgZ 

Yes 

GFAA 

NA 

CVAA-Hg 

Yes No NA Yes 

Cyanide 

NA 

MJL 

W. eru 
t/tffTL ir J, 

Mptal 1 AQuA DV Service 



3.0 Instrument Calibration 

3.1 

3.1.1 
3.2 

3.3 

3.4 

3.4.1 

3.5 

3.6 

3.7 

3.8 

Yes 

Are sufficient standards included in the calibration curve'/  (ICP/iCF-MS: blank + one standard; 
GFAA: blank + three standards; CVAA: blank + five standards) 
Are the correlation coefficients > 0.995? (for GFAA, CVAA, and cyanide) Action: J(+)/UJ(-). 
Was an initial calibration check standard (ICV) analyzed immediately after instrument system have 
been calibrated? Action: If no, all associated data are rejected "R" 

Are all calibration standard percent recoveries (ICV and CCV) within the control limits? ICV and 
CCV: 80-120% for mercury and 90%-110% for other metals; Cyanide: 85-115%.  

Was a mid-range standard distilled with CN batch that agrees within +/-15% of a undistilled standard. 

Was continuing calibration standard (CCS) analyzed at a minimum frequency of 10% (every 10 
samples) during an analytical run and at the end of the analytical run? If not, document and flag based 

on professional judgement. 

ICV and CCV: 
Action: 

Mercury 
Other Metals 
Cyanide 

L(+)/R(-) 
< 65% 
< 75% 
< 70% 

L(+)/UL(-) 
65% - 79% 
75% - 89% 
70% - 84% 

K(+) 
> 120% 
>110% 
>115% 

Was the CRDL (CRI [2XCRDL] and CRA [at CRDL]) run displaying recoveries with 90-110%? 

For each elemant out (only for ICP and AA): 
Action: L(+)/R(-) U+)/UL(-) 

results<2XCRDL < 50% 50% - 89% 

K(+) 
>110% 

Was CCS solution analyzed at every wavelength used for the analysis of each analyte? If no, all 
associated sample data for the affected analyte(s) are rejected "R". 
Was CCS at or near the mid-range level of the calibration curve? If no, all associated sample data were 

rejected "R" 
Were any transcription/calculation errors noted in the calibration verification data? Action: For any 
transcription/calculation errors, contact the laboratory for explanation/resubmittal. 

ICP 

No NA 

GFAA 

Yes 

W^ 

No 

w- 
V 

V 

W 
m 

r 
•"%*& 

Note: 
( P^/MS    titjn        Aj*      refc    (ccvl).      -*    Ml ZOAAAtlhA 

NA Yes 

CVAA-Hg 

No NA Yes 

'*t. 

#3 

'Eg?' 

»*•* 
"M 

9^i 

Cyanide 

••*. 

* 

No NA 

Metsl 9 AQuA DV Service 



Atlantic Coast Laboratories, Inc. 
Metals QC Summary 

Client: 

Project: 
Date: 

Maryland Environmental Services 0205910 0205997 

Hart Miller Island 0205990 0205B34 

May 2002 0205995 0206243 

Continuing Calibration Verification 

Cone CCV1 CCV2 CCV3 CCV4 

Element       I Date (mg/L) % Rec % Rec % Rec % Rec 

ICP/OES 1525 1612 1653 1737 

Al 06/01/02 2.000 2.017 101% 2.026 101% 2.099 105% 2.158 108% 

As* 06/01/02 5.000 4.986 100% 5.050 101% 5.165 103% 5.315 106% 

Ba 06/01/02 2.000 1.971 99% 1.997 100% 2.040 102% 2.086 104% 

Ca 06/01/02 5.000 5.035 101% 5.086 102% 5.182 104% 5.315 106% 

Cd 06/01/02 1.000 1.009 101% 1.015 102% 1.028 103% 1.056 106% 

Cr 06/01/02 0.200 0.203 102% 0.203 101% 0.209 105% 0.216 108% 

Cu 06/01/02 1.000 1.008 101% 1.012 101% 1.038 104% 1.065 107% 

Fe 06/01/02 2.000 2.002 100% 2.023 101% 2.074 104% 2.129 106% 

K 06/01/02 10.000 9.298 93% 9.096 91% 9.600 96% 9.968 100% 

Mg 06/01/02 5.000 5.115 102% 5.195 104% 5.289 106% 5.413 108% 

Na 06/01/02 5.000 5.106 102% 5.122 102% 5.334 107% 5.308 106% 

Pb* 06/01/02 5.000 5.136 103% 5.172 103% 5.260 105% 5.437 109% 

Zn 06/01/02 1.000 0.998 100% 1.007 101% /   1.024 102% /    1.052 105% 
/ 

/ / 

ICP/MS 0215 0347 0520 0654 

As-M75 06/05/02 0.050 0.052 104% 0.0509 102% 0.0507 101% 0.0519 104% 

Pb-M208 06/05/02 0.050 0.050 99% 0.0494 99% 0.0495 99% 0.0486 97% 
/ Ag-M107 06/05/02 0.050 0.049 98% ,   0.0482 96% /  0.0485 97% ' 0.0487 97%, 

^       / /S        ' / > h 

?IA ^A 
\ 

OZ/X 
jyji * 0 V 

•i^A 
J?A ex >M 

)yn f? <' 
?t/& tu 

tf 

A^A" -f OOI u Is. 

• ft 

Oi f- 
/?' t 

_ 
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Atlantic Coast Laboratories, Inc. 
Metals QC Summary 

Client: 
Project: 
Date: 

Maryland Environmental Services 0205910 0205997 

Hart Miller Island 0205990 0205B34 

May 2002 0205995 0206243 

Continuing Calibration Verification 

Cone CCV5 CCV6 CCV7 CCV8 

Element       I Date (mg/L) % Rec % Rec % Rec % Rec 

ICP/MS 0827 1000 1141 1316 

As-M75 06/05/02 0.050 0.0505 101% 0.0506 101% 0.0524 105% 0.0470 94% 

Pb-M208 06/05/02 0.050 0.0486 97% 0.0487 97% 0.0480 96% 0.0479 96% / 
Ag-M107 06/05/02 0.050 0.0471 94°^ 0.0467 93% 0.0452 90%]/ 0.0449 90% / 

/ y / 

Cone CCV9 

Element Date (mg/L) % Rec 

ICP/MS 1449 

As-M75 06/05/02 0.050 0.0510 102% 

Pb-M208 06/05/02 0.050 0.0481 96% 

Ag-M107 06/05/02 0.050 0.0413 ^83% > 
*" 

t . 

_ 
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4.0 Blanks 

4.1 Were method blank (MB) prepared at the appropriate frequency (one per 20 samples, batch, matrix, 

and level)? 
4.2 

4.3 

4.4 

4.5 

Were calibration blanb (1CB and CCBs) analyzed immediately alter each and every 1CV and (J(JVsY 
Action: If no ICB was run, all associated data are rejected. If the sequency/frequency of the CCBs 

does not follow requirement, all associated data are qualified "J".  

Are there reported MB or ICB/CCBs values > MDL? 
>RL Sample Results 

< 5X Blank Contamination B 
Are there negative blank results with the absolute value > MDL? 
Sample Results Non-detects 
< 5X absolute Blank Contamination UL 

Are there reported field blank or trip blank values >_4MDL? 

Sample Results >RL 
< 5X Blank Contamination 

Note: IEL 

ination B III 

IM2* JkL 6.011    "t/t. o*A 
JlfiL 

OtOXi   "*£      (1.0       05*        OiAlX'V/L 4LO; 
/».flC7 **/,    G.o 

5.0 ICP Interference Check Sample (ICS) Yes 

5.1 

5.2 
5.3 Are the results for unspiked analytes (in ICS A) <jtfDL? 

5.4 

Was ICS analyzed at beginning and end of each ICP run (or at least twice every 8 hours), and at the 
beginning or once every 8 hours (whichever is more frequent) for ICP-MS?  

*%8 

Are the ICS AB recoveries within 80% - 120%? 

If not, are the associated sample Al, Ca, Fe, and Mg concentrations less than the level in the ICS? 

If not... 
Action- Not Spiked Analytes Spiked analytes (ICS AB analytes) 

<-IDL           >IDL <50%     50%-79%      >120% 
U+yuU-) K(+)    L(+)/R(-)      L(+)/UL(-)        K(+) 

ICP 

m 
/ 

^ 

No NA 

Y 

GFAA 

Yes No NA 

CVAA-Hg 
Yes No NA 

Cyanide 
Yes No NA 

Note: 

Motol 3 AQuA DV Sen/ice 



Atlantic Coast Laboratories, Inc. 
Metals QC Summary 

Client: 
Project: 
Date: 

Maryland Environmental Services 0205910 0205997 

Hart Miller Island 0205990 0205B34 

May 2002 0205995 0206243 

Blank Report Form 

Continuing Calibrator! Blanks Preparation Blanks 

I nitial Calib CCB1 CCB2 CCB3 CCB4 CCB5 CCB6 CCB7 BLK1 

I Element       1 Blank 5/28/02 

1 'CP/OES 6/01/02-1221 1516 1609 1650 1734 1545 

1 M (6.07 C <0.052 <0.052 <0.052 <0.052 <0.052 

I \s* <0.038 <0.038 <0.038 <0.038 <0.038 <0.038 

] Ba <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 
( Ca <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 

Cd <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 

Cr <0.008 <0.008 <0.008 <0.008 <0.008 <0.008 

Cu <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 

Fe <0.009 <0.009 <0.009 <0.009 <0.009 <0.009 

K <0.39 <0.39 <0.39 <0.39 <0.39 <0.39 

Mg <0.004 <0.004 <0.004 <0.004 <0.004 •^0.009]) 

Na <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 

Pb* <0.024 <0.024 „ <0.024 <0.024 <0.024 <0.024 

Zn <0.003 <0.0^2f '    <0.003, '    <0.003 / <0.003 s <0.003 
/ / / 

06/04/02 06/05/02 06/05/02 06/05/02 06/05/02 06/05/02 06/05/02 06/05/02 06/05/02 

ICP/MS 1416 0222 0355 0528 0701 0834 1008 1149 0230 

AS-M75 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 

Pb-M208 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 

Ag-M107 <0.001 ,    <0.00) <0.001y <0.00l .     ^.OOl, <0.001 ,   <0.001 <0.00> <0.001. • 

/ / / / y y / / / 
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6.0 Laboratory Control Sample (LCS) 
Yes 

6.1 

6.2 

Was an LCS prepared and analyzed at the correct frequency (one per 20 samples, batch, matrix and 
level)? Action: If no, J(+) any sample not associated with LCS results. 
Is any LCS recovery outside the control limits? (Aqueous limits: 80% - 120% - except Ag and Sb; 
Solid limits: as per EPA-EMSL/LV)  
Action: Solid Aqueous 

<LCL >UCL < 50% 50% - 79% > 120% 

L(+)/UL(-)        K(+) L(+)/R(-) L(+)/UL(-) K(+) 

ICP 
No NA 

r 
GFAA 

Yes No NA 
CVAA-Hg 

Yes No NA 
Cyanide 

Yes 
-'94 

No NA 

Note: 
fef/f/zr^     Ltllio*-)      AiihRs. UHKJL 2^ amirM- 

7.0 Laboratory Duplicates 
7.1 

7.2 

7.3 

Were Laboratory duplicates prepared and analyzed at the correct frequency (one per 20 samples, batch, 
matrix, and level)? Action: If no, J(+), using professional judgement, analytes not associated with 
duplicate results. 

MB 

Was a field blank used for the duplicate analysis?  Action: If yes, J(+) with professional judgment. 

Note in worksheet. 
Are all analyte duplicate results within control? (RPD values < 20% or difference < ± CRDL . Action: 

Ifno,J(+)/UJ(-). 
Note: RPD criteria is used when both sample and duplicate results are > 5X CRDL. 

ICP 
Yes   No 

I' 
I' 

NA 
GFAA 

Yes 

,1 

No NA 
CVAA-Hg 

Yes No NA 
Cyanide 

Yes   No   NA 

Note:        ^ab dub' l(A 
M- 

>ml fyuf> 
(?,,e6( $t wfUm,u>-/tffi>t> RA- 

<rU? / aerz- 
CAA. 

dU^ 
o.o o*~l 

l0AfiPD<   <   1^0%^ 
<SW5, 

Metal 4 AQuA DV Service 



8.0 Spike Sample Analysis -Pre-Digestion/Post-Digestion 
Yes 

8.1 

8.2 

8.3 

8.4 

Was a spiked sample prepared and analyzed at the correct trequency tone per l\i samples, batcn,« 

matrix, and level)? Action: If no, J(+), with professional judgement, analytes not associated withK 

matrix spike results 
Was a field blank used for the matrix spike analysis? Action: If yes, J(+) with professional judgment 

Note in worksheet 
Note: Matrix spike analysis may be performed on a field blank when it is the only aqueous sample in 

anSDG 
For all analytes with sample concentration < 4 x spike concentration, are spike recoveries within the 

control limit of 75-125%?  (No control limit applies to analytes with concentration > 4 x spike 

concentration.) 
%R>125% 30%<%R<74% <30% 

Positive K L L 
Non-detect None UL R   
Where pre-digestion matrix spike analytes were outside the acceptable recovery limits (except Ag), was 
a post-digestion spike performed? (Lab uses "N" to flag the data.) Note any failures in the DV report, 

but no data qualifying action is required. 

ICP 

No NA 

GFAA 

Yes No NA 

CVAA-Hg 

Yes No NA 

Cyanide 

Yes No NA 

•' 

E f    'I 
pm' 

Kg? 

Note:        M/S -   f. lA A<    ~1\%      { \W/Mi).       --»       *fc  [?*A&-MW>1^  Vtulc*-  toTtAa-YZfifik*- 

9.0 Instrument Detection Limits (DDL) 

9.1    | Are all IDLs/RLs equal to or less than the reporting limits specified? 

ICP 
YesJ'No 

m 
NA 

GFAA 
Yes   No   NA 

CVAA-Hg 
Yes   No   NA 

Cyanide 
Yes   No  NA 

Note: 

Metal 5 
AQuA DV Service 



Atlantic Coast Laboratories, Inc. 
Metals QC Summary 

Client: 
Project: 
Date: 

Maryland Environmental Services 0205910 0205997 
Hart Miller Island 0205990 0205B34 
May 2002 0205995 0206243 

Matrix Spike/Duplicate Recovery Data Sheet 

Spike Spike % 
Element Sample ID (mg/L) Result Duplicate %RPD Result Recovery 
ICP/OES 06/01/02 
Al 0205910-1A 10.000 0.0350 0.0613 ^tttii 10.08 100% 
As* 0205910-1A 0.160 ND ND 0% 0.0614 .££§75 f    £**- (fcf//*^ . 
Ba 0205910-1A 0.160 0.049 0.050 -1% 0.2028 96% 
Ca 0205910-1A 40.000 247.300 N/A[l] N/A[l] 291.5 111% 
Cd 0205910-1A 0.160 ND ND 0% 0.1498 94% 
Cr 0205910-1A 0.160 ND ND 0% 0.1476 92% 
Cu 0205910-1A 0.160 0.0059 0.0027 44% 0.1570 94% 
Fe 0205910-1A 10.000 11.330 11.580 -1% 21.01 97% 
K 0205910-1A 40.000 33.500 34.270 -2% 73.01 99% 
Mg 0205910-1A 40.000 158.400 N/A[l] N/A[l] 193.7 88% 
Na 0205910-1A 40.000 486.700 498.600 -2% 525.3 96% 
Pb* 0205910-1A 0.160 ND ND 0% 0.1394 87% 
Zn 0205910-1A 0.160 0.007 ND N/A[l] 0.1546 93% 

ICP/MS 06/05/02 0245 .    0253 0301 
As-M75 0205910-1A 0.160 0.0043 / 0.0047 -6% 0.1175 C71% ) 
Pb-M208 0205910-1A 0.160 ND ND 0% 0.1616 101% 
Ag-M107 0205910-1A 0.160 ND ND 0% 0.1328 83% 

HI |The duplicate for this sample was not run at a lOx dilution. 

The matrix spike and sample results were reported from a lOx dilution. 

% RPD of the undiluted samples were as follows: Mg-1.5% (121.9; 123.8) 

Ca-0-2% (194.6:195.0) 
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10.0 ICP/AA Serial Dilutions (Not for Mercury Analysis) 

10.1 
10.2 
10.3 

Were serial dilutions performed? 
Was a five-fold dilution performed? 
Did the serial dilution results agree within 10% for ICP analyte concentration > 50 X the IDL (or MDL) 
in the original sample? If no, J(+). 

ICP 
Yes 

m' 
m 

No 

V 

NA 

GFAA 

Yes   No   NA 

CVAA-Hg 

Yes   No   NA 

Cyanide 

Yes   No  NA 

Note:     tefstrtJJtyk. -IIA (crx>tfio-iA\ 

[f- 
11.0 Field Duplicate Samples 

11.1 
11.2 

Were any field duplicates submitted for metal analysis? m 
Are all analyte duplicate results within control limits? Generally, no action is taken on the basis of field 
duplicate results. Results that fall outside criteria recommended above should be noted during data 
validation and discussed in the DV report.     ST>0/O     ffrQ /* • 
For sample results > 5 x CRDL (or the RL), a control limit of SM RPD for water and 35% RPD for 
soil will be used. For sample results < 5 x CRDL (or RL), a control limit of 2 x CRDL (or RL) for 
water and 4 x CRDL (or RL) for soil will be used. . . .— 

ICP 
Yes No 

• 

NA 

GFAA 
Yes No NA Yes 

CVAA-Hg 
No NA Yes 

Cyanide 
No NA 

Note: 12^/ lib-Vuf. To-Ui   tv^jkJgi 
Jb£- Ml 

^    >^yRU        SI*?.* 
EJiW^J w^<M<      h*       'ftffl   >toft. ^J^ 

12.0 Result Verification 

12.1 
12.2 
12.3 

Note: 

Were all results and detection limits for solid-matrix samples reported on a dry-weight basis?'* 
Were all dilution reflected in the positive results and detection limits? 
Were the units in ug/L or ug/Kg? 

A»,„/hJA SUJAAAffa    -       rSf0t(M<JA    ^M 

Mpfal R AQuA DV Service 



Atlantic Coast Laboratories, Inc. 
Metals QC Summary 

Client: 
Project: 
Date: 

Maryland Environmental Services 0205910 0205997 
Hart Miller Island 0205990 0205B34 
May 2002 0205995 0206243 

ICP Serial Dilution 

Serial 
Initial Dilution % 

Element Sample ID Value-mg/L mg/L-5X Difference 

Al 0205910-1A 10.080 10.30 2.2 
As* 0205910-1A 0.061 0.1127 -83.6 
Ba 0205910-1A 0.203 0.2106 3.8 
Ca 0205910-1A 202.200 291.5000 (^44.2; ) 
Cd 0205910-lA 0.150 0.1602 6.9 
Cr 0205910-1A 0.148 0.1433 -2.9 
Cu 0205910-1A 0.157 0.1597 1.7 
Fe 0205910-lA 21.010 22.2100 5.7 
K 0205910-1A 73.010 69.5000 -4.8 
Mg 0205910-lA 143.500 193.7000 05 .o: 
Na 0205910-lA 525.300 546.7000 4.1 
Pb* 0205910-lA 0.139 0.1052 -^34.5 • __ 

Zn 0205910-lA 0.155 0.1524 -1.4 
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12b 12b-DUP 
Al ICP/OES 0.081 0.078 
As ICP/MS 0.002 U 0.002 U 
Ba ICP/OES 0.080 0.082 
Cd ICP/OES 0.004 U 0.004 U 
Ca ICP/OES 24.9 25.4 
Cr ICP/OES 0.008 U 0.008 U 
Cu ICP/OES 0.006 0.004 
Fe ICP/OES 3.76 3.87 
Pb ICP/MS 0.002 U 0.002 U 
Mg ICP/OES 7.85 '   7.91 
K ICP/OES 7.81 8.07 
Ag ICP/MS 0.001 U 0.001 U 
Na ICP/OES 11.8 11.4 

Zn ICP/OES 0.01 0.003 U 

Total Hardness 94.4 96.1 

Total Metals mg/L 
Difference 

0.002 

RPD 
4% 

2% 

3% 

1% 
3% 

RL 

0.003 

0.003 

zXRl- 



12b 12b-DUP 
Al ICP/OES 0.057 0.052 U 
As ICP/MS 0.002 U 0.002 U 
Ba ICP/OES 0.047 0.052 
Cd ICP/OES 0.004 U 0.004 U 
Ca ICP/OES 24.3 25.1 
Cr ICP/OES 0.008 U 0.008 U 
Cu ICP/OES 0.003 U 0.003 U 

Fe ICP/OES 0.103 0.293 
Pb ICP/MS 0.002 U 0.002 U 
Mg ICP/OES 7.77 7.79 
K ICP/OES 6.48 7.17 
Ag ICP/MS 0.001 U 0.001 U 
Na ICP/OES 11.1 11.7 
Zn ICP/OES 0.003 U 0.003 U 

Dissolved Metals mg/L 
Difference      RPD 

0.057 

10% 

3% 

0% 
10% 

5% 

RL 
0.052 

0.009 



13.0 Completeness Calculation 

13.1 

13.1.1 

Is % completeness within the control limits? (Control limit 95%) 

Nunber of samples: "7 

13.1.2 

13.1.3 

Yes 

Number of target compounds in each analysis:_ 

Number of results rejected and not reported:_ 
% Completeness = (13.1.1 x 13.1.2 - 13.1.3) x 100/(13.1.1 x 13.1.2) 

% Completeness = lOO/b 

ICP 

/No NA 

GFAA 

Yes No NA Yes 

CVAA-Hg 

No NA 

Cyanide 

Yes No NA 

Note: 

14.0 Furnance AA QC Analysis/Method of Standard Additions (MSA) 
Yes 

14.1 Were duplicate injections performed? Action: If no, use professional judgment to determine affect on 

the data and note in reviewer narrative 

14.1.1 Are the duplicate injection RSD values < + 20%?(Lab will flag "M") Action: If no, J(+). (No control 

limits for non-detects.) 

14.2 

14.2.1 

14.3 

14.3.1 

Were any sample results reported from analyses with spike recoveries betweenip-and 40%? Action: If 

yes,J(+)/UJ(-).  ^—- : :  
had the above samples (if any) been diluted and repeated as required?^ction: If no, note in reviewer 

14.4 

14.4.1 

14.5 

14.5.1 

14.6 

Were any sample results reported from analyses with spike recoveries < 10%? If yes, J(+)/R(->^ 
had the above samples (if any) been diluted and repeated as required? Action: If no, not^M reviewer 

narrative. 

narrative. 
Were any sample results results reported from analyses with spike recoveries between 40 and 85% or > 

115%? Action: If yes, J(+)/UJ(-) for %R < 85% or J(+) fef^/oR > 115%. 
For the above samples (if any), was the sample cope€ntration < 50% of the spike concentration as 
required? (Lab will flag "W" with no MSA.) Ac>i6n: If no, note in reviewer narrative 

Were any sample results reported from anahg^s with MSA correlation coefficients < 0.995? Criteria: 

Post siJike recovery >40% and [sample^50% of the [spike], but spike recovery is not between 85- 

115%; (Lab will also flag "W") If yg8ff(+) 
for the above sample results (if^iy), were the analyses repeated as required? Action; If no, note in 

reviewer narrative. / .   
Were any transcription/cal^ation errors noted in the fumaceAA QC data? 

ICP 
No NA 

Note: Z 

Yej^ 

1 
GF^r LcyaA-Hg 

4. 

'.Hi-. 

SOT 
--At- m 

> ? 

Yes No NA 

Cyanide 

Yes No NA 

Metal 7 AQuA DV Service 
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Reviewer: 
Date: 
DV Level:       
Review Document: 
    NFG/SW-846 
    NJDEP/SW-846 

NFG/CLP 

dk_ 
DATA VALIDATION WORKSHEET 

Conventional Analysis 

III IV 

/ Project QAPP/SAP 
V    Region in/SW-846 

Project Name: ^M^>-   HMX 
Project Number: ^__^_^_^_^__^___^ 

Laboratory: AMcwXiu C0Ali~ Lcth 
SDG No.: OloSqtO 

Test Name: T&C*  
Method No.:  

1.0 General: Chain-of-Custody/Data Deliverables 

1.1 
1.2 
1.3 

1.4 
1.5 

1.6 

Do Chain-of-Custody forms list all samples which were analyzed? 
Are all Chain-of-Custody forms signed, indicating sample chain-of-custody was maintained? 

minium' 

Do the traffic Reports, chain-of-custody, and lab narrative indicate any problems with sample receipt, condition 
of samples, analytical problems or special circumstances affecting the quality of the data? 
Does sample preservation, collection and storage meet method requirement? 
Are the sample preparation benchsheets present and complete with pH values, sample weights, dilutions, final 
volumes. % solids (for soil samples), and preparation dates? For any missing or incomplete documentaton, 
contact the laboratory for explanation/resubmittal 
Are the measurement read out records legible and complete (properly labeled, and include all samples and QC) 

Yes 

l»M.II.I.IIII.MHMI 

Zl 

<% iiniiiii mmf 

No 

TyT 

NA 

Notes: 

2.0 Holding Times 
2.1 
2.2 

2.3 

Notes: 

Were sample preserved as specified in the method? 
Have any technical holding times, determined from date of sampleing to date of analysis, been exceeded? If yes. any 
L(+)/UL(-). 
Have any technical holding time grossly (twice the holding time) been exceeded? If yes, J(+)/R(-) 

ir\->i\n^ s-frtjiru 

•uqL 

T 



3.0 Instrument Calibration 
3.1 

3.2 Was an initial calibration verification (ICV) analyzed at the beginning of each analysis? If no, use professional 
judgement to determine the effect on the data and note in the reviewer narrative 

2.3 

2.4 
2.5 

Are sufficient standards included in the calibration curve? If no, use professional judgement to determine the 
effect on the data and note in the reviewer narrative 

Was continuing calibration verification (CCV) analyzed every 10 field samples or every 2 hours, whichever is 
more frequent? If no, J(+)/UJ(-) all samples analzed after the last passing CCV 
Are all calibration standard (ICV and CCV) percent recoveries within the control limits? 

Notes: .W^f/PZ. 

Were any transcription/calculationerrors noted in the calibrationverificationdata? Action: For any transcriptior 
or calculation errors, contact the laboratory for explanation/resubmittal. 

^2 

No 

i 
3^2. X. 
AV[C£A/* 

4.0 Blanks (Laboratory and Field) 

^v^J     (W-tlOW 

4.1 Were preparation blank (PB) prepared at the appropriate frequency (one per 20 samples, per batch, per matrix 

and per level)? 
4.2 

4.3 
4.4 
4.5 

ana per leveij r . • — 
Do any preparation/instrument/reagentblanks have positive results? Action: If yes, action level of 5 times the 
blank value are determined for positive and negative blank values.   
Were there any transcription/calculation errors in blank data? 
Do any field equipment blanks/trip blanks have positive results? 

Notes: 

Are there field equipment blank/trip blanks associated with every sample? 

Yes 

s 

 "* 

No 

HIIIIIIIIIIIIMHIM 

/dn 6, 
nxM>?>     M "ft c^7    L-D^K. 

5.0 Matrix Spike/Matrix Spike Duplicate (MS/MSD) 

5.1 
5.2 
5.3 
5.4 
5.5 
5.6 

Is the matrix spike/matrix spike duplicate recovery form present? 
Were matrix spikes analyzed at required frequency (one per 20 samples per batch) for each matrix? 
Was a field blank used for MS/MSD analyses? 
Are there any %R for matrix spike and matrix spike duphcate recoveries outside the laboratory QC limits? 
Are there any RPD for matrix spike and matrix spike duphcate recoveries outside the laboratory QC limits? 
Were there any transcription /calculation errors? 

Yes 

miiiiiiifiijuin 

No 

iffiii*iii!.ii 

f   , '{, 

'A 

Notes: /US    - TB-c~ -t.cr<f»% 

2/1 
YMTVi- fij£jbJ-£MMjifjA) 

Tor. - ttrr% z^ 

NA 

NA 

77* 
ir 

NA 



/ 
TOC Analysis: 5/29/02 1119 Analyst: ks 

Calibration Information: 

Samole ID Cone. mo/L Response Result. mq/L 
USTANDARD2 0.0 3.54 0.7 
USTANDARD2 2.0 11.34 2.1 
USTANDARD2 5.0 25.24 4.5 
USTANDARD2 20.0 111.49 19.6 
USTANDARD2 25.0 140.9 24.8 
USTANDARD2 50.0 286.69 50.3 

Statistics: 

Slope: 5.708395604 
Intercept: -0.509391941 
R-squared: 0.9997 

If the info message is anything other than ul2, please examine printout. 
If the status message is OVERRANGE sample must be diluted. 

Samole Inform ation:         Dilution         Response Result, mq/L    MDL. mq/L 

GX>               10 
Info Messaqe 

012 
Status 

uBLANK 

uLFB      I *V 

1                  6.79 OKAY 
1                 88.96 15.7   IS* 1.0 012 OKAY 

uBLANK    < 1                   4.72 ND / 1.0 012 OKAY 
05903-1B 1                   24.11 4.3 1.0 012 OKAY 
u5903-1BuD 1                  25.64 4.6 1.0 012 OKAY 
u5903-1BuS 1                  119.64 21.0   /W 1.0 012 OKAY 
05905-1B 1                    4.33 ND 1.0 012 OKAY 
U5905-2B 1                    4.28 ND 1.0 012 OKAY 
05905-36 1                    3.63 ND 1.0 012 OKAY 
U5905-4B 1                    4.23 ND 1.0 012 OKAY 
05905-56 1                   33.11 5.9 1.0 0I2OF OKAY 
U5905-6B 1                   48.27 8.5 1.0 012 OKAY 
05905-78 1                    7.49 1.4 1.0 0I2OF OKAY 
05905-86 1                    10.1 1.9 1.0 012 OKAY 
05994-1A100 100                 84.95 1497.1 100.0 012 OKAY 
0BLK       7^ 1                    4.23 ND/ 1.0 012 OKAY 
025uMG/L 1                  150.49 26.5 /OC* 1.0 012 OKAY 
OLFB 1                   95.63 16.8 /OS* 1.0 012 OKAY 
0BLK      L 1                   5.57 rrD 1.0 012 OKAY 
05905-96 1                   2435 4.4 1.0 0I2OF OKAY 
05905-9B0D 1                   24.13 4.3 1.0 0I2OF OKAY 

'usgo^soeus 1                  120.28 21.2   /OS* 1.0 012 OKAY 
-OSSlO-ID ^ 1                    7.64 1.4/ 1.0 012 OKAY 

05910-2D 1                    16.8 3.0/ 1.0 012 OKAY 
05910-3D I       ^>          1                    715 1.3/ 1.0 012 OKAY 
05910-4D Ar^         1                  15.73 2.8 1.0 012 OKAY 
05910-5D 1                    16.47 3.0 1.0 012 OKAY 
05910-6D 1                      19.1 3.4 1.0 012 OKAY 

05910-7D 1                   23.57 4.2 1.0 012 OKAY 

Printed 5/30/0: >9:41 AM Page 1 of 3 
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r' 
TOC Analysis: 5/29/02 1119 Analyst: ks 

Calibration Information: 

Samole ID Cone. ma/L Resoonse Result. ma/L 

USTANDARD2 0.0 3.54 0.7 
USTANDARD2 2.0 11.34 2.1 
USTANDARD2 5.0 25.24 4.5 
USTANDARD2 20.0 111.49 19.6 

USTANDARD2 25.0 140.9 24.8 

USTANDARD2 50.0 286.69 50.3 

Statistics: 

Slope: 5.708395604 

Intercept: -0.509391941 

R-squared: 0.9997 

If the info message is anything other than ul2, please examine printout. 

If the status message is OVERRANGE sample must be diluted. 

Sample Information: 

05920-1B 

U5920-2B 

CiBLK      J( 

u25uMG/L 

uLFB 

CiBLK      «7 

05940-1A 

05940-1A0D 

05940-IAuS 

05940-2A 

05940-3A 

05940-4A S* 

U5940-5A CJ 

05940-M 7/? 

05970-1B 

05970-2B 

05970-3B 
05970-4B 
OBLK V 

U250MG/L 

0LFB 

OBLK       ^ 

05970-5B 
05970-5BuD 

05970-5B0S 
04C59-1E 

04C60-1E 
04C61-1E 

04C62-1E 

Printed 5/30/029:41 AM 

Dilution Response Result, mq/L MDL. mall Info Messaoe Status 
11.11 2.0 1.0 0I2OF OKAY 
17.4 3.1 y 

ND/ 
1.0 012 OKAY 

3.72 1.0 012 OKAY 
152.38 26.8  /0 7 •/ 1.0 012 OKAY 
96.34 17.0   /OC /. 1.0 012 OKAY 

4.8 ND / 1.0 012 OKAY 
19.77 3.6 1.0 012 OKAY 
20.51 3.7 1.0 012 OKAY 
115.52 20.3   /oY -/. 1.0 012 OKAY 

12.4 2.3 1.0 012 OKAY 

10.53 1.9 1.0 012 OKAY 

19.14 3.4 1.0 012 OKAY 
21.38 3.8 1.0 012 OKAY 

41.65 7.4 1.0 012 OKAY 
4.91 ND 1.0 012 OKAY 

4.73 ND 1.0 012 OKAY 

7.9 1.5 1.0 012 OKAY 

7.4 14 

26.8   /O' 

1.0 012 OKAY 

4.08 
152.54 7/ 

1.0 

1.0 

012 

012 

OKAY 

OKAY 

96.27 

5.21 

17.0   /Oi /• 1.0 

1.0 

0I2TO 

012 

OKAY 

OKAY 

4.51 ND 1.0 012 OKAY 

4.09 ND 1.0 012 OKAY 

92.39 16.3  /OJZ* 1.0 012 OKAY 

13.05 2.4 1.0 012 OKAY 

11.75 2.1 1.0 012 OKAY 

23.14 4.1 1.0 .   012 OKAY 

7.25 1.4 1.0 012 OKAY 

Page 2 of 3 
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6.0 Laboratory Control Sample/Laboratory Copntrol Sample Duplicate (LCS/LCSD) 

6.1 
6.2 
6.3 
6.4 
6.5 

Is the LCS/LCSD recovery form present? 
Were LCS/LCSD analyzed at required frequency (one per 20 samples per batch) for each matrix? 
Are there any %R for LCS/LCSD recoveries outside the laboratory QC limits? 
Are there any RPD for LCS/LCSD recoveries outside the laboratory QC limits? /TKL L£^> 
Were there any transcription /calculation errors? 

Yes 

ifflili 
m?mm 

No 

Wffi&ffl&ii&ffi' 

'IffifaCj-ffiffi?!?;!;'! 

Notes: 

7.0 Laboratory Duplicate 

IfA-       A4\ kR< •w^-o   3A~   nt».tnA_. 

7.1 

7.2 

7.3 
7.4 

Were laboratory duplicate prepared and analyzed at the corrected frequency (one per 20 samples, per matrix and 

per level)? 
Was a field blank used for duplicate analysis? If yes, use professional judgement to determine the effect on the 

data and note in reviewer narrative. 
Are all analyte duplicate results within control limits? 
Were there any transcription /calculation errors? 

Yes 

tf/t y   Sy/*f 

No 

Notes: ^.U        Mf. ,tr?Arftrt- Fit a 43/4^ 
•^jTi MF^WW 

MV-(»Vh 

in.hrtttV-IK 4tf/^ ^/7A7^?>^Vo. 

8.0 Field Duplicate 

^ Vwm-^-«^r3^<^f • 

8.1 

8,2 

8.3 

Were field duplicate prepared and analyzed at the corrected frequency (one per 20 samples, per matrix and per 

level)? 
Are all analyte duplicate results within control limits? If no, contact your PM for guidance. 

Notes: 

Were there any transcription /calculation errors noted in the duplicate data? 

Yes 
mm 

IP 

No 

mmmm 
W0 

T*^ /•c;7 5 ^147 4^/n 

NA 

V 

NA 

NA 



9.0 Sample Results/Detection Limit Verification 

9.1 Are all sample results within the calibrated range? 

9.2 

9.3 

9.4 

If samples axe not within the calibrated range, were they diluted and reanalyzed or was a high-level cheeky 
standard analyzed? If not, contact laboratory. Request reanalysis if holding times have not been exceeded. If| 

exceeded, qualify specific sample(s) J. 
Do detection limits meet those required by the project QAPP and were properly adjusted for dilution factors and 

moisture? .   
Were there any transcription /calculation errors? 

Notes: 

10.0 Data Completeness 

10.1 
10.1.1 
10.1.2 
10.1.3 

Is % completeness withinJfae control limits? (Control limit 95%) 
Nunber of samples: ^ 

3- 
Number of target compounds in each analysis: T 
Number of results rejected and not reported: (X 
% Completeness = (10.1.1 x 10.1.2 - 10.1.3) x 100/(10.1.1 x 10.1.2) 
% Completeness = t ^0% 

Notes: 

11.0 Surrogate Recovery 

11.1 
11.2 
11.3 
11.4 

Are all samples listed on the appropriate Surrogate Recovery Summary Form *? 
Are sunogate recoveries within acceptance criteria for all samples and method blanks? 
If No in Section 7.2, are these sample(s) or method blank(s) reanalyzed? 
If No in Section 7.3! is any sample dilution factor greater than 10? (Surrogate recoveries may be diluted out.) 

Notes: 



H     in 

Reviewer: 
Date: 
DV Level:      
Review Document: 
    NFG/SW-846 
    NJDEP/SW-846 

NFG/CLP 

-fr 

DATA VALIDATION WORKSHEET 
Conventional Analysis Project Name:   MffS -   HMX 

Project Number: 

IV 

 , Project QAPP/SAP 
V   Region in/SW-846 

Laboratory: Micu^ c CJHXAJ- Lab 
SDG No.:       Q-ZfiS^lO 

Test Name:          A-iAWMJnAlai 
Method No.:  . 

1.0 General: Chain-of-Custody/Data Deliverables 

1.1 
1.2 
1.3 

1.4 
1.5 

1.6 

Do Chain-of-Custody fonns list all samples which were analyzed? 
Are all Chain-of-Custody forms signed, indicating sample chain-of-custody was maintained? 
Do the traffic Reports, chain-of-custody, and lab narrative indicate any problems with sample receipt, conditior 
of samples, analytical problems or special circumstances affecting the quality of the data? 
Does sample preservation, collection and storage meet method requirement? 
Are the sample preparation benchsheets present and complete with pH values, sample weights, dilutions, final 
volumes. % sohds (for soil samples), and preparation dates? For any missing or incomplete documentatton, 

contact the laboratory for explanation/resubmittal. 
Are the measurement read out records legible and complete (properly labeled, and include all samples and QC) 

Yes 
iiiin.iiiii>n 

#£ 

No NA 

Notes: 

2.0 Holding Times 
2.1 
2.2 

2.3 
Notes: 

Were sample preserved as specified in the method? 
Have any technical holding times, determined from date of sampleingto date of analysis, been exceeded? If yes, 

L(+)/UL(-) 
Have any technical holding time grossly (twice the holding time) been exceeded? If yes, J(+)/R(-) 

frl^oj^ru lit*** 



3.0 Instrument Calibration 
3.1 Are sufficient standards included in the calibration curve? If no, use professional judgement to determine the 

effect on the data and note in the reviewer narrative 

3.2 Was an initial calibration verification (ICV) analyzed at the beginning of each analysis? If no, use professional 
judgement to determine the effect on the data and note in the reviewer narrative. 

2.3 

2.4 
2.5 

Was continuing calibration verification (CCV) analyzed every 10 field samples or every 2 hours, wlnchevens 
more frequent? If no, J(+)/UJ(-) all samples analzed after the last passing CCV 
Are all calibration standard flCV and CCV) percent recoveries within the control limits? 

Notes: 

Were any transcription/calculationerrors noted in the calibration verificationdata? Action: For any transcriptior 
or calculation errors, contact the laboratory for explanation/resubmittal 

4.0 Blanks (Laboratory and Field) 

4.1 Were preparation blank (PB) prepared at the appropriate frequency (one per 20 samples, per batch, per matrix 

and per level)? 

Yes 

4.2 

4.3 
4.4 

?;;3?W 
andpeneveij.'  :—  . r— 
Do any preparationAnstrument/reagentblanks have positive results? Action: If yes, action level of 5 times the 
blank value are determined for positive and negative blank values.  
Were there any transcription/calculation errors in blank data? 
Do any field equipment blanks/trip blanks have positive results? 
Are there field equipment blank/trip blanks associated with every sample? 4.5       |Are there field equipment blanK/tnp Diaj 

Notes: f OJljC£P> t       —    AH /tf&S 

iiiiiinii.i 
No 

«<• 
' "ti^  * 
IIIUIIIIIIIIIIIIIII 

5.0 Matrix Spike/Matrix Spike Duplicate (MS/MSP) 

5.1 Is the matrix spike/matrix spike duplicate recovery form present? 

5.2 
5.3 
5.4 
5.5 
5.6 

Were matrix spikes analyzed at required frequency (one per 20 samples per batch) for each matrix? 

Was a field blank used for MS/MSD analyses? 
Are there any %R for matrix spike and matrix spike duphcate recoveries outside the laboratory QC limits? 
Are there any RPD for matrix spike and matrix spike duphcate recoveries outside the laboratory QC limits? 

Were there any transcription /calculation errors? 

Notes: Ufc -     4&M n-yjit-frfrt-fiL ^MIM^t^A, ffr/S 

NA 

"7" 



6.0 Laboratory Control Sample/Laboratory Copntrol Sample Duplicate (LCS/LCSD) 

6.1 
6.2 
6.3 
6.4 
6.5 

Is the LCS/LCSD recovery form present? 
Were LCS/LCSD analyzed at required frequency (one per 20 samples per batch) for each matrix? 
Are there any %R for LCS/LCSD recoveries outside the laboratory QC limits? 
Are there any RPD for LCS/LCSD recoveries outside the laboratory QC limits? 
Were there any transcription /calculation errors? 

Yes 

m- 

No 

fflwnf^Stffi 

mm 

NA 

-^ 

Notes: 
M    Iffis       ^      fcfr.      I^U-.^    „r^f     (iLU&Ll 

7.0 Laboratory Duplicate 
7.1 

7.2 

7.3 

Were laboratory duplicate prepared and analyzed at the corrected frequency (one per 20 samples, per matrix and 

per level)? 

f ST f    f ,,- 

Was a field blank used for duplicate analysis? If yes, use professional judgement to determine the effect on the 

data and note in reviewer narrative. 
Are all analyte duplicate results within control limits? 
Were there any transcription /calculation errors? 

Yes 

-# 

No 

*A'tfM 

r''"i&' 
Z 

NA 

AkmW^ \X4% RPO Notes:      ^tto  d/Ato. OlA^f^S'^ol     ,-.    .  

Ti7^C-y^ro     CC04A) ^T-fwrt ^h% 52_ 

8.0 Field Duplicate 
8.1 

8.2 

8.3 

Were field duplicate prepared and analyzed at the corrected frequency (one per 20 samples, per matrix and per 

level)? 
Are all analyte duplicate results within control limits? If no, contact your PM for guidance. 

Notes: 

Were there any transcription /calculation errors noted in the duplicate data? 

Yes 

Wmmm- 

No 

MMHI 

NA 

IDlva. ~ZL 
(fi^) 

0%. 



9.0 Sample Results/Detection Limit Verification 

9.1 Are all sample results within the calibrated range? 

9.2 

9.3 

9.4 

If samples are not within the calibrated range, were they diluted and reanalyzed or was a high-level check 
standard analyzed? If not, contact laboratory. Request reanalysis if holding times have not been exceeded. If 

exceeded, qualify specific samplefs) J exceeaea. quaiirv specmc samuicia) J. . .— —    *„„mA 
Do detection limits meet those required by the project QAPP and were properly adjusted for dilution factors and 

moisture? 
Were there any transcription /calculation errors? 

Notes: 

10.0 Data Completeness 

10.1 
10.1.1 
10.1.2 
10.1.3 

Is % completeness within the control limits? (Control limit 95%) 
Nunber of samples:, 
Number of target compounds in each analysis:. 
Number of results rejected and not reported 
% Completeness = (10.1.1 x 10.1.2 -10.1.3) x 100/(10.1.1 x 10.1.2) 
% Completeness = 

Notes: 

11.0 Surrogate Recovery 

11.1 
11.2 
11.3 
11.4 

Are>all samples listed on the appropriate Surrogate Recovery Summary Form ? 
Are surrogate recoveries within acceptance criteria for all samples and method blanks? 
If No in Section 7.2, are these sample(s) or method blank(s) reanalyzed?  
If No in Section 7.3, is any sample dilution factor greater than 10? (Surrogate recoveries may be diluted out.) 

Notes: 



II 

Reviewer: 
Date: 
DV Level:      
Revigsy Document 

'G/SW-846 
NJDEP/SW-846 
NFG/CLP 

^T 

DATA VALIDATION WORKSHEET 
Conventional Analysis Project Name: 

Project Number: 
Mfi^-HM^ 

Hz IV 

Project QAPP/SAP 
~V   Region III/SW-846 

Laboratory:  AtlnM^f. Cirttfft Lah 
SDG No.:        OZOJT^/O 

Test Name:    nrtfLo- PhtrlpkoruA 
Method No.: ^^S 

1.0 General: Chain-of-Custody/Data Deliverables 

1.1 
1.2 Are all Chain-of-Custody forms signed, indicating sample chain-of-custody was maintained? 

1.3 Do the traffic Reports, chain-of-custody, and lab narrative indicate any problems with sample receipt, conditior 
of samples, analytical problems or special circumstances affecting the quality of the data?  

1.4 
1.5 

1.6 

Do Chain-of-Custody forms list all samples which were analyzed? 

Does sample preservation, collection and storage meet method requirement? 
Are the sample preparation benchsheets present and complete with pH values, sample weights, dilutions, final 
volumes. % soUds (for soil samples), and preparation dates? For any missing or incomplete documentation, 

contact the laboratory for explanation/resubmittal 
Are the measurement read out records legible and complete (properly labeled, and include all samples and QC) 

Yes 

*& 

^•jj.  iiiiimiimim 

1* ,-   't 

t. 

No 

•y..'r*.L»a   

Notes: 

NA 

2.0 Holding Times 
2.1 
2.2 

2.3 

Notes: 

Were sample preserved as specified in the method? 
Have any technical holding times, determined from date of sampleingto date of analysis, been exceeded? If yes, 

L(+)/UL(-).  4^^ 

/^do^ 
Have any technical holding time grossly (twice the holding time) been exceeded? If yes, J(+)/R(-) • 

Yes 
IIIIIIIIIMIIIJI' 

No 

iff 
\\\\\\"jr' JK 

t-j^Jtn^ rfhyjuT^ V^y, 
(^ All <i*»iAj>JbA> 

37+gr*e-<a^ 

^/^e -ertpir^. 

NA 



3.0 Instrument Calibration 

3.1 Are sufficient standards included in the calibration curve? If no, use professional judgement to determine the 

effect on the data and note in the reviewer narrative 

3.2 

ettect on me oata ana noxe in me icvicwci nauanvg. , .  
Was an initial calibration verification (ICV) analyzed at the beginning of each analysis? If no, use professional 
judgement to determine the effect on the data and note in the reviewer narrative 

2.3 

2.4 
2.5 

juagemenx to aerermmc mc cucm mi m& uaw anu M~ »*» ^^ *~">•" "    
Was continuing calibration verification (CCV) analyzed every 10 field samples or every 2 hours, whichever is 
more frequent? If no, J(+)AJJ(-) all samples analzed after the last passing CCV 
Are all calibration standard (ICV and CCV) percent recoveries within the control limits? 

Notes: 

Are an caupranon stanuaiu yn- v <mu ^^ > 7 K»^wvm. iwW»wx«^ ..^x^. ~- __—.— 
Were any transcription/calculationerrors noted in the calibrationverificationdata? Action: For any transcriptioE 
or calculation errors, contact the laboratory for explanation/resubmittal 

it. Zed.        rfo/r^ ~*-    •     - r^-hooo 3-. ZeJL. WPOZ. >     *f«ogo- , —, r-} js     n>s 

4.0 Blanks (Laboratory and Field) 

4.1 

4.2 

4.3 
4.4 
4.5 

Were preparation blank (PB) prepared at the appropriate frequency (one per 20 samples, per batch, per matrix 

and per level)? anapenevei;.' . . _ :—  . — 
Do any preparation/instrument/reagentblanks have positive results? Action: If yes, action level of 5 times the 
blank value are determined for positive and negative blank values. .  
Were there any transcription/calculation errors in blank data? 
Do any field equipment blanks/trip blanks have positive results? 
Are there field equipment blank/trip blanks associated with every sample? 

Yes 

&$* *' 'ssf 

No 

Notes: MR>' fO 

5.0 Matrix Spike/Matrix Spike Duplicate (MS/MSD) 

5.1 
5.2 
5.3 
5.4 
5.5 
5.6 

Is the matrix spike/matrix spike duplicate recovery form present? 
Weft matrix spikes analyzed at required frequency (one per 20 samples per batch) for each matrix? 
Was a field blank used for MS/MSD analyses? yy fl^>   a HbrXU  VJIMAAXV  V««JWXA  J-V*   .!•'•••-•*« ••- ••-•-*••—-    -—     >—  -    — 

Are there any %R for matrix spike and matrix spike duphcate recoveries outside the laboratory QC limits? 
Are there any RPD for matrix spike and matrix spike duphcate recoveries outside the laboratory QC limits? 
Were there any transcription /calculation errors? 

Notes: MS -    0 TCtA^-^hA 

0.B. t^-fT/wyft)    L. CSS^sot,: otemJL 

NA 

:z 

Otifid-pfas.rfi'ruS   tl&sj^. 



6.0 Laboratory Control Sample/Laboratory Copntrol Sample Duplicate (LCS/LCSD) 

6.1 
6.2 
6.3 
6.4 
6.5 

Is the LCS/LCSD recovery form present? 
Were LCS/LCSD analyzed at required frequency (one per 20 samples per batch) for each matrix? 
Are there any %R for LCS/LCSD recoveries outside the laboratory QC limits? 
Are there any RPD for LCS/LCSD recoveries outside the laboratory QC limits? 

Notes: 

Were there any transcription /calculation errors?  

try\AM us>- 

Yes 

1 W.W.^UAW.tf 

No 

W&glSSSSSMsk 

NA 

17 

0.-UP/0^2^ 

J -FPS CpAfin- ph^pL•^ ^L^L d. >6/<?. >h 

7.0 Laboratory Duplicate 
7.1 

7.2 

7.3 
7.4 

Were laboratory duplicate prepared and analyzed at the corrected frequency (one per 20 samples, per matrix and 

per level)? 
Was a field blank used for duplicate analysis? If yes, use professional judgement to determine the effect on the 

data and note in reviewer narrative. —uJaU-  
Are all analyte duplicate results within control limits? yl. t^f^^J^ST "^^ 
Were there any transcription /calculation errors? ^ Yvo    /i ^.^Sr^r^n 

Notes:      3* $0$ :    f/ZO&lO, 02,0<rA(i£'-4A 

Yes 

'*>fi 

m^^rngrfri '/ 

No 

> -   ^T' 

NA 

mart 10 . f 7^        rrLGi-Wn-ll) 

ePD*-D7i. 
£>.. O l/o. O (IJL. OLhff&r^fJL . < Q. o I ^K_ 

fi.oZ/o.oX ftPP"^?/* 
'&-* 

8.0 Field Duplicate 
(oo^J 

8.1 

8.2 

8.3 

Were field duplicate prepared and analyzed at the corrected frequency (one per 20 samples, per matrix and per 

level)? 
Are all analyte duplicate results within control limits? If no, contact your PM for guidance. 

Notes: 

Were there any transcription /calculation errors noted in the duplicate data? 

Yes 
mm 

No 

Tiiiiiiiiimiiiiiiii 

NA 

fzk-Pi^P 

nrtt* -phtefAfirttA       O^Q Pi*3- ^s^Q 



9.0 Sample Results/Detection Limit Verification 

9.1 Are all sample results within the calibrated range? 

9.2 

9.3 

9.4 

If samples are not within the calibrated range, were they diluted and reanalyzed or was a high-level check 
standard analyzed? If not, contact laboratory. Request reanalysis if holding times have not been exceeded. If 

exceeded. Qualify specific sample(s) J. 
Do detection limits meet those required by the project QAPP and were properly adjusted for dilution factors and 

moisture?  
Were there any transcription /calculation errors? 

Notes: 

10.0 Data Completeness 
10.1 Is % completeness within the control limits? (Control limit 95%) 

10.1.1 
10.1.2 
10.1.3 

Nunber of samples: 
Number of target compounds in each analysis:, 
Number of results rejected and not reported: 
% Completeness = (10.1.1 x 10.1.2-10.1.3) x 100/(10.1.1 x 10.1.2) 

% Completeness = 

Notes: 

11.0 Surrogate Recovery 
11.1 
11.2 
11.3 
11.4 

Are.all samples listed on the appropriate Surrogate Recovery Summary Form ? 
Are surrogate recoveries within acceptance criteria for all samples and method blanks? 
If No in Section 7.2, are these sample(s) or method blank(s) reanalyzed? 

No 

HI 

NA 

^ 

Yes 
9 >;£$%! 

No NA 

If No in Section 7.3, is any sample dilution factor greater than 10? (Surrogate recoveries may be diluted out.) 

Yes 
HIIUMMJW 

No NA. 

T7 

-v 
-y 

Notes: 



II 

Reviewer: 
Date: 
DV Level:      
Review Document: 
    NFG/SW-846 
    NJDEP/SW-846 

NFG/CLP 

Tkr 
DATA VALIDATION WORKSHEET 

Conventional Analysis 

3© IV 

Project QAPP/SAP 
\/ Region in/SW-846 

Project Name: 
Project Number: 

MfrS-  frfMX 

Laboratory: Atla^L rs-ASt Ub 
SDG No.: nifit-flb 

Test Name: ^iVjjL 
Method No.: * 

1.0 General: Chain-of-Custody/Data Deliverables 
1.1 
1.2 
1.3 

1.4 
1.5 

1.6 
Notes: 

Do Chain-of-Custody forms list all samples which were analyzed? 
Are all Chain-of-Custody forms signed, indicating sample chain-of-custody was maintained? 
Do the traffic Reports, chain-of-custody, and lab narrative indicate any problems with sample receipt, conditior 
of samples, analytical problems or special circumstances affecting the quality of the data? 
Does sample preservation, collection and storage meet method requirement? 
Are the sample preparation benchsheets present and complete with pH values, sample weights, dilutions, final 
volumes. % solids (for soil samples), and preparation dates? For any missing or incomplete documentation, 
contact the laboratory for explanation/resubmittal. 
Are the measurement read out records legible and complete (properly labeled, and include all samples and QQW"' 

Yes 

^7. 
No 

-P. 

NA 

2.0 Holding Times 
2.1 
2.2 

2.3 
Notes: 

Were sample preserved as specified in the method? 
Have any technical holding times, determined from date of sampleing to date of analysis, been exceeded? If yes. 
L(+)/UL(-).  
Have any technical holding time grossly (twice the holding time) been exceeded? If yes, J(+)/R(-), 

3E[. 

Yes 
HIIIIIHIh^ 

No 

MimiiiiinmjTH 

 "•"' 

NA 

in^' irji'tfi in- TZ *r 



3.0 Instrument Calibration Yes No NA 
3.1 Are sufficient standards included in the calibration curve? If no, use professional judgement to determine the 

effect on the data and note in the reviewer narrative. 
^ v- 

3.2 Was an initial calibration verification(ICV) analyzed at the beginning of each analysis? If no, use professional 
judgement to determine the effect on the data and note in the reviewer narrative. •s. 

2.3 Was continuing calibration verifi cation (CCV) analyzed every 10 field samples or every 2 hours, whichever is 
more frequent? If no, J(+)/UJ(-) all samples analzed after the last passing CCV. /':,/' 

2.4 Are all calibration standard (ICV and CCV) percent recoveries within the control limits? 
Ml     II     |I'   J^l 

^y?7 
2.5 Were any transcription/calculationerrors noted in the calibrationverificationdata? Action: For any transcriptior 

or calculation errors, contact the laboratory for explanation/resubmittal.  

I 1. erJ.    [Jr/TtfeU-   ~ r-j^ZTx Notes: 

ICVfCAA/ C***- LT*,} %R$ kt-e^r -^> cJyt 
r^^wtoo. /jit- mi 

h3l 
4.0 Blanks (Laboratory and Field) Yes No NA 

mtmMMtM.nH 

4.1 Were preparation blank (PB) prepared at the appropriate frequency (one per 20 samples, per batch, per matrix 
and per level)? .  V 

4.2 Do any preparationAnstrument/reagentblanks have positive results? Action: If yes, action level of 5 times the 
blank value are determined for positive and negative blank values. "  ::&. 

4.3 Were there any transcription/calculation errors in blank data? 
'HitiMnnmmtn "7" 4.4 Do any field equipment blanks/trip blanks have positive results? 

4.5 Are there field equipment blank/trip blanks associated with every sample? 
 »* 

~£*- Notes: jAfh -     o, ort- W/L. 

5.0 Matrix Spike/Matrix Spike Duplicate (MS/MSD) Yes        No NA 
5.1 Is the matrix spike/matrix spike duplicate recovery form present? :v^ 
5.2 Were matrix spikes analyzed at required frequency (one per 20 samples per batch) for each matrix? 
5.3 Was a field blank used for MS/MSD analyses? 

Z 5.4 Are there any %R for matrix spike and matrix spike duplicate recoveries outside the laboratory QC limits? 
5.5 Are there any RPD for matrix spike and matrix spike duplicate recoveries outside the laboratory QC limits? 
5.6 Were there any transcription /calculation errors? 

hAs**-    tr7jh.VMD-\^   tf&)     SJJXsl,       fo%. QrZOtfft'-lt   (4M Notes: u%. 
O70S<n/>-i/c.(4A-V>f)  S»lfM*    R£% 



6.0 Laboratory Control Sample/Laboratory Copntrol Sample Duplicate (LCS/LCSD) 
6.1 
6.2 
6.3 
6.4 
6.5 

Is the LCS/LCSD recovery form present? 
Were LCS/LCSD analyzed at required frequency (one per 20 samples per batch) for each matrix? 
Are there any %R for LCS/LCSD recoveries outside the laboratory QC limits? 
Are there any RPD for LCS/LCSD recoveries outside the laboratory QC limits? 
Were there any transcription /calculation errors? 

Notes: Lrat* 
L-Fftte k M%L 

Yes 
jtBppjBHj!: 

No 

lV" I'll LI 11   TJpi' 

NA 

-v 

lBt,S/o 

7.0 Laboratory Duplicate 
7.1 

7.2 

7.3 
7.4 

Were laboratory duplicate prepared and analyzed at the corrected frequency (one per 20 samples, per matrix and 
per level)?  
Was a field blank used for duplicate analysis? If yes, use professional judgement to determine the effect on the 
data and note in reviewer narrative. 
Are all analyte duplicate results within control limits? 
Were there any transcription /calculation errors? 

Notes: ^fckk /i&Y?. 0-H>**9l>-\<L   CtR) fl.<*p<t/*.?.r/. 

Yes No 

'• 

API? * l4.o% 
batttSttttittiid 

NA 

/rzA,<r9<?a-iiC  (4A-0uf) o-.cmfbrts: W0-<h\'/* 

8.0 Field Duplicate 
8.1 

8.2 

8.3 

Were field duplicate prepared and analyzed at the corrected frequency (one per 20 samples, per matrix and per 
level)?  
Are all analyte duplicate results within control limits? If no, contact your PM for guidance. 

Were there any transcription /calculation errors noted in the duplicate data? 
Notes: 

JW ̂
 

g.tfStt,- 
12-k-' rLtAo 5^ 

PJ^1 ^ 

Yes 

niiiiMiiiiiini 

No 

0*\9< 

/ 

E 

NA 

? IjCftl-. 
tr/^T 



9.0 Sample Results/Detection Limit Verification 
9.1 
9.2 

9.3 

9.4 

Are all sample results within the calibrated range? 
If samples are not within the calibrated range, were they diluted and reanalyzed or was a high-level check 
standard analyzed? If not, contact laboratory. Request reanalysis if holding times have not been exceeded. If 
exceeded, qualify specific sample(s') J.  
Do detection limits meet those required by the proj ect Q APP and were properly adjusted for dilution factors and 
moisture? 
Were there any transcription /calculation errors? 

Notes: 

XEz- 0vo4r "*/<- + 
(^ afaU'k- wtf- JU/b. 

Notes: 

No 

 itttimitttm 

NA 

V^ 

10.0 Data Completeness Yes , |    No NA 
10.1 Is % completeness within the control limits? (Control limit 95%) lllillll             1 

10.1.1 Nunber of samples: 
10.1.2 Number of target compounds in each analysis: 
10.1.3 Number of results rejected and not reported: 

% Completeness = (10.1.1x10.1.2-10.1.3) x 100/(10.1.1x10.1.2) 
% Completeness = 

11.0 Surrogate Recovery Yes No NA 
^ 11.1 Are all samples listed on the appropriate Surrogate Recovery Summary Form ? 

11.2 Arersurrogate recoveries within acceptance criteria for all samples and method blanks? \S 
11.3 If No in Section 1.2, are these sample(s) or method blank(s) reanalyzed? 
11.4 If No in Section 7.3, is any sample dilution factor greater than 10? (Surrogate recoveries may be diluted put.) 

Notes: 



Sulfide by Colorimetric Determination 

••l&Jt Date/Time Analyzed:  j/t^o/Q^  £ .Qt) 

Analyst:   M^O 

Volume, Cone, 
Sample ID      in mt    Dilution    Absorbance     in mg/l 

Blfc 

* 

slap 

S^ 

Second Level by: 

,7^     ^0"7C? 

oog 0 033 

Reported 
Cone. 

ri^ 

Q.QV5      00^V          

O-CRl Jte   n.3fo3      3300 

14-035 

 *ra—        "— 

sp K,  .•X.l-   0-033 

268 



Sulfide by Colorimetric Determinatic 

Oate/Time Analyzed:       ^M^ !&'*      %l OO 

Analyst 

Volume, 

Sample 10      in irt.    Dilution    Absorbance 

,);3rtSqio- i£ 

HE 

SE 

6)6 

IB. 

LF 'JL 

L£- 
^is 

5^0- «PC 

Second Level  by: 

^a =,   />^// 

Cone, 
in mg/U 

Reported 
Cone. 

0 OPS    o >oc% 

o • oon    o • 055 

o- 035     o • 133. 

6 0)4   (o^Q^ 

o.^ 0-3SI 

6'315      1.305 

SpK.-   I-^5- 0 Hof 

IL 2R9 



Date/Time Analyzed: _ 

Analyst:     /V^S^ 

Sulfide by Colorimetric Determination 

Sample 10 

5^0 - 3C 

Volume, 
in trt. 

tc 

5C 

(jC 

1C 

It 

3&- 

Lfb g) 

y ^L 

Dilution Absorbance' 
Cone., 
in mg/L 

Reported 
Cone. 

"t>-:o\S 7- 

Q-^M oo33 

Q 009.    -o-OQ^ 

o 00S     o-oo2 

0 003     o- o&o 

OQV\ 0  033 

0 on   f^trr 

0 360       1-06 ( 

0-D?7     0   0^ 

o-ox  ^O^S" 

o-q^S    oc:lS7 

J^i .^ 

Second Level by: 

^,-- 
!^-(^ 

SpK-a^ST o.o<w 

270 



Date/Time Analyzed:        3/tP^j 

Analyst: ML^ 

Sulfide by Colon'metric Determ'nation 

6P (fr-.OO  Urvi- J 

Sample 10 
Volune, 

in m    Dilution    Absorbance 

sqq<r- it 

3C 

7C 

5C 

9C 

/ 

LPB (£) 

Second Level by: 

iJ=^=    /-^(5 

Cone, 
in mg/L 

o Q40>   o- 177 

00(0%    o- ^6,^ 

Q-O^    0 107 

o ogt     0-33^ 

o QSd    o -3^ 

Reported 
Cone. 

o2n \D\<5    \6\L! 

*& 

SPh-  0.13S- o-OG^ 

/»     >     .- I. (7.      ..,JGJUk/ ©P1^ 

271 



Sulffde by Colorimetric Oetenninati on 

Oate/Time Analyzed: <=y^?[o^      (Z'QO     ^^ V 

Analyst: fl/lS^ 

Sample 10 
Volume, 

in mi. 

SWS-itc 

Qo?0Sc?<f$'-0{£ 

Dilution Absorbance 
Cone, 
in mg/L 

0.^1     0-73S 

0   OOg 6 - ODg 

0-022.     0.01<l 

Reported 
Cone. 

Second Level  by: <^A ^to. 

i 
I 272 



Sulfide by ColoHmetric Oetermination 

Standard Preparation: 

Stock Standard:  S- Q   gm Ma2S*9H20 per 30 mL Ot water 

tntennediate Stds: 
mL of Std Cone, 

Orops/1.0 L Titrated   mL Iodine  mL PAO in mg/L 

6-2?     7-5 S*       ^oo lo i*oo(io- (>2s) 

2O0 

75 
7-5 

-?S 

~   I. GO 

Worldng Stds: 

Std * 

irt. of      cone, mg/L Final Vol. Cone, 

inter, std  Inter. Std in mL     in mg/L 

1 f 7-5 
tft 

3 W 
^        ^ 

6       fo 

IQV        0- 36 
o 75 
ISO 

3-3S 

/ 3-00 

Oate/Time Prepared: _^ 

Analyst:   ^M.S>^ 

|jg^   f7--3<0 

LFB and Spike Preparation: 

I 
I 

I 
I 
I. 

r*   o.^bW 

272 



order # 02-OS-990 

11/13/02 13:12 TEST RESULTS BY SAMPLE 
Page 2 

Sample: OIF  22138 9b dissolved 
Collected: 05/22/02 09:05 

Test Description 

Aluminum, iCr 
Arsenic, ICP-MS 
Barium, ICP 

Cadmium, ICP 

Calcium, ICP 

Chromium, ICP 
Copper, ICP 
Iron, ICP 

Lead, ICP-MS 
Magnesium, ICP 
Metals, ICP/MS 
Metals, ICP/OES 
Potaaeium, ICP 

Silver, ICP-MS 
Sodium, ICP 

Zinc, ICP 

Sample; 02B   22139 9a 
Collected! 05/22/02 09:15 

Test Description 

Ammonia, Automated Phenate 
Total organic Carbon, Aq 

Sample: 02C   22139 9a 

Collected: 05/22/02 09:1b 

category : GW 

Result Det Limit Units SiC Analyzed Dt/Tm 
ND 0.052 mg/L LC 06/09/02 14:32 

0.014 0.002 mg/L JTH 06/05/02 12:44 

0.190 0.003 mg/L LC 06/09/02 14:32 
ND 0.004 mg/L LC 06/09/02 14:32 
159 0.800 mg/L LC 06/09/02 10:19 

ND 0.008 mg/L LC 06/09/02 14:32 
ND 0.003 mg/L LC 06/09/02 14:32 

0.027 0.009 mg/L LC 06/09/02 14:32 
ND 0.002 mg/L JTH 06/05/02 12:44 

246 0.040 mg/L LC 06/09/02 10:19 
06/05/02 date analyzed 

06/09/02 date analyzed 
58.6 0.39 mg/L LC 06/09/02 14:32 

ND 0.001 mg/L JTH 06/05/02 12:44 
2027 2.0 mg/L LC 06/09/02 10:19 
ND 0.003 mg/L LC 06/09/02 14:32 

category : GW 

Result Det Limit units By Analyzed Dt/Tm 

6.0 

3.9 

0.20 

1.0 

mg/L as N BLT 05/31/02 06:53 
mg/L WV  06/05/02 09:50 

Category: GW 

Teet Description 
Sulfide, colorimetric 

Sample: 02D  22139 9a 
Collected: 05/22/02 09:15 

Result 
0.06 

Det Limit 
0.03 

Units By Analysed Dt/Tm 
mq/L MSO 05/28/02 08:00 

Category: GW 

Test Description 

Bromide, ion chrom 
Chloride, Ion Chrom 
Fluoride, Ion Chrom 

Ion chromatography 
Nitrate, Ion chrom 

Nitrite, Ion Chrom 
PhuuplmLt>, Oi'Lho 

Sultate, Ion Chrom 
Total Alkalinity-Titration 

Result Det Limit 

6.48 0.21 

1686 0.39 

ND 0.21 

05/31/02 

ND 0.06 

ND 0.02 

0.05 0.01 

2266 0.38 

128 

Units By Analyzed Dt/Tm 
mg/L MSO 05/25/02 18:23 
mg/L MSO 05/31/02 18:47 
mg/L MSO 05/25/02 18:23 

date complete 
mg/L as N MSO 05/25/02 18:23 
mg/L as N MSO 05/25/02 18:23 
mg/L as P BLT 05/31/02 07:10 

mg/L MSO 05/31/02 18:47 
1.0  mg/L as CaC03 TLC 06/04/02 07:35 

69 

6/9 30Vd !Qfr:n SO-BkAON •0SZ8 frSf soe •SaV1 1SV00 3IlNVl.LV :Aa 1N3S 



Order # 02-05-990 

11/13/02 13:12 TEST RESULTS BY SAMPLE 
Page 4 

Sample:   03C  22140 8a 
Collected: 05/22/02 09:40 

Teot peecription 

Gulfide, colorimetric 

Sample: 03D  22140 8a 

Collected: 05/22/02 09:40 

Result 
0.05 

Pet Limit 

0-03 

Cat.Rgory: GW 

Units By Analyzed DL/Tm 

mg/L MSO 05/28/02 08:00 

category: GW 

Togt Description 

Bromide, Ion Chrom 
Chloride, Ion Chrom 

Fluoride, Ion Chrom 
ion chrotnatography 

Nitrate, Ion Chrom 
Nitrite, Ion Chrom 
Phosphate, Ortho 

Sulfate, Ion Chrom 

Total Alkalinity~Tatrataon 

Sample: 03E   22140 8a 
Collected: 05/22/02 09:40 

Test Description 
Aluminum, ICP 
Areenic, ICP-MS 
Barium, ICP 
Cadmium, ICP 
Calcium, ICP 
Chromium, ICP 
Copper, ICP 

Digestion, Aqueous, 200.2 
Iron, ICP 

Lead, ICP-MS 
Magnesium, ICP 
Metals, ICP/MS 
Metals, ICP/OES 
Potassium, ICP 
Silver, ICP-MS 
Sodium, ICP 

Total Hardness Calculation 
Zinc, ICP 

Sample--  03P  22140 8a diaaolved 
Collected: 05/22/02  09:40 

Test Description 
Aluminum, ICP 
Arsenic, ICP-MS 
Rariiim, TCP 

Cadmium, ICP 

Remil t 
11.0 
3258 
ND 

05/31/02 
ND 

ND 
0.03 

1970 
284 

Det Limit Units By Analyzed Dt/xm 
0.21 mg/L MSO 05/25/02 18:35 
0.39 ing/L MSO 05/31/02 18:58 
0-21 mg/L MHO 05/25/02 18:35 

date complete 

0.06 mg/L as N MSO 05/25/02 18:35 
0.02 mg/L as N MSO 05/25/02 18:35 
0.01 mg/L as P BLT 05/31/02 07:10 
0.38 mg/L MSO 05/31/02 18:58 
1.0 mg/L as CaC03 TLC 06/04/02 07:35 

category : GW 

Result Det Limit Units By An^^yzed pt/Tm 
ND 0.052 tng/T. LC 06/09/02 14:44 

0.011 0.002 mg/L JTH 06/05/02 09:44 
0.085 0.003 mg/L LC 06/09/02 14:44 

ND 0.004 mg/L LC 06/09/02 14:44 
304 0.800 mg/L LC 06/09/02 10:28 
ND 0.008 mg/L LC 06/09/02 14.44 

0.008 0.003 mg/L LC 06/09/02 14:44 
05/31/02 date prepared EL 05/31/02 16:4 5 

24.4 0.009 mg/L LC 06/09/02 14:44 
ND 0.002 mg/L JTH 06/05/02 09:44 
328 0.040 mg/L LC 06/09/02 10:28 

06/05/02 date analyzed 
06/09/02 date analyzed 

66.4 0.39 mg/L LC 06/09/02 14:44 
ND 0.001 mg/L JTH 06/05/02 09:44 

1803 2.0 mg/L LC 06/09/02 10:28 
2111 5.0 mg/L as CaC03 LC 06/09/02 10:28 
ND 0.003 mg/L LC 

category 

06/09/02 

GW 

14:44 

Result Det Limit Unite By Analyzed Dt/Tm 
ND 0.052 

0.006 0-002 
0.063 0.003 

ND 0.004 

mg/L LC 06/09/02 1d.48 
mg/L JTH 0*6/05/02 13!00 
mg/L LC 06/09/02 14:48 
mg/L LC 06/09/02 14:48 

6/£ 39Vd •Ot:n SO-CkAON • QZLQ m soe 

71 

•Savi 1SV03 0I1NV11V :A9 1N3S 



Order # 02 OS-990 
11/13/02 13:12 TEST RESULTS BY SAMPLE 

Page 5 

Test Deecription 
Calcium, ICP 

Chromium, ICP 
Copper, TCP 

Iron, ICP 

Lead, ICP-MS 
Magneaium, ICP 

Metals, ICP/MS 
Metale, ICP/OES 
Potassium, ICP 
Silver, ICP-MS 
Sodium, ICP 
Zinc, ICP 

Sample: 04B  22141 8b 

Collected: 05/22/02 09:55 

Teat Description 

Ammonia, Automated Phenate 
Total Organic Carbon, Aq 

Sample: 04C  22141 8b 

collected: 05/22/02 09:55 

Result 
314 

Det Limit 
0.800 

Units By 
mg/L LC 

Analyzed Dt/Tpi 
0fi/09/02 10:31 

ND 0.008 mg/L LC 06/09/02 14148 
0.003 0.003 mg/L LC 06/09/02 14:46 

HD 0.009 mg/L LC 06/09/02 14:48 
ND 0.002 mg/L JTH 06/05/02 13:00 
33S 

06/05/02 
06/09/02 

0.040 mg/L LC 
date analyzed 
date analyzed 

06/09/02 10:31 

77.9 0.39 mg/L LC 06/09/02 14:48 
ND 0.001 mg/L JTH 06/05/02 13:00 

1682 2.0 mg/L LC 06/09/02 10i31 
ND 0.003 mg/L LC 06/09/02 14:48 

Category : GM 

Result Det Limit Units By Analyzed Dt/Tm 
8.0      0.20 
5.6       1.0 

mg/L as N BLT 05/31/02 06:53 
mg/L WV  06/05/02 09:50 

Category: GW 

Test Deecription 

Sulfide, colorimetric 

Sample: 04D  22141 8b 
Collected: 05/22/02 09.-55 

Test Description 

Bromide, Ion Chrom 
Chloride, Ion chrom 
Fluoride, Ion Chrom 
Ion chromatography 
Nitrate, Ion Chrom 
Nitrite, ion chrom 

Phosphate, Ortho 
Sulfate, ion Chrom 

Total Alkalinity-Titration 

Sample: 04E  22141 8b 
Collected: 05/22/O2 09:55 

Result Det Limit        Units fiy Analyzed Dt/Tm 
0-03     0.03 mg/L MSO 05/28/02 O81OO 

Category: GW 

Units §£ Analyzed Dt/Tm 
mg/L MSO 05/25/02 18:46 
mg/L MSO 05/25/02 18:46 
mg/L MSO 05/25/02 18:46 

date complete 

mg/L as N MSO 05/25/02 18:46 
mg/L as N MSO 05/25/02 18:46 
mg/L as P BLT 05/31/02 07:10 

mg/L MSO 05/25/02 18:46 
152      1.0  mg/L as CaC03 TLC 06/04/02 07:35 

Category: Gw 

Result Det Limit 
2.45 0.21 
481 0.39 

1.29 0.21 
05/25/02 

ND 0.06 
ND 0.02 

0.02 0.01 
ND 0.38 

Test Deecription 
Aluminum, ICP 

Arsenic, ICP-MS 
Barium, ICP 

Cadmium, ICP 
Calcium, ICP 
Chromium, ICP 
Copper, ICP 

Result Det Limit 
NO 0.052 

0.004 0.002 
0.179 0.003 

ND 0.004 
187 0.800 
ND 0.008 
ND 0.003 

6/8 30Vd •Qfr:n SO-BkAON •OZIQ m soe 

Units ay Analyzed Dt/Tm 
mg/L EL 06/20/02 18:00 
mg/L JTH 06/05/02 09:52 
mg/L EL 06/20/02 18:00 
mg/L LC 06/09/02 15:00 
mg/L LC 06/09/02 10:34 
mg/L EL 06/26/02 01:32 
mg/L LC  06/09/02 15:00 

•SSV1 1SV00 0I1NV11V :AQ 1N3S 
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Order # 02 05 990 

11/13/02 13:12 TEST RESULTS BY SAMPLE 
Page 11 

Sanple: 08C  22147 surface site 2 
Collected: 05/22/02 11:00 

Test Description 

Sulfide, colorimetric 

Sanple: 08D  22147 Surface Site 2 
Collected: 05/22/02 11:00 

Result Pet Limit 

0.03    0.03 

category: Gw 

Units By Analyzed Pt/Tm 
mg/L MSO 05/28/02 08:00 

category: CM 

Test Description 
Bromide, Ion Chrom 
Chloride, Ion Chrom 
Fluoride, ion chrom 

ion chromatography 
Nitrate, ion Chrom 
Nitrite, Ion Chrom 
Phosphate, Ortho 
Sulfate, ion Chrom 

Total Alkalinity-Titration 

sanple: 0BB  22147 Surface Site 2 
Collected: 05/22/02 11:00 

Test Description 
Aluminum, ICP 
Arsenic, ICP-MS 
Barium, ICP 

Cadmium, ICP 
Calciuiu, ICP 

Chromium, ICP 

Copper, ICP 
Digestion, Aqueous, 200.2 
Iron, ICP 
Lead, ICP-MS 
Magnesium, ICP 
Metals, ICP/MS 
Metals, ICP/OES 
Potassium, ICP 
Silver, ICP-MS 
Sodium, ICP 

Total Hardness,calculation 
Zinc, ICP 

Sanple: OOF  22147 SS2 dissolved 
CollecLtid: 05/22/02 11:00 

Test Description 
Aluminum, ICP 

Arsenic, ICP-MS 
Barium, ICP 
Cadmium, ICP 

Result Det Limit 
3.24 0.21 
666 0.39 

3.00 0.21 
06/29/02 

0.S1 0.06 
ND 0.02 

0-06 0.01 
5220 0.38 
ND 

Units By Analyzed Dt/Tm 
mg/L MSO 05/25/02 19=33 
mg/L MSO 05/25/02 19:33 
mg/L MSO 05/25/02 19:33 

date complete MSO 

mg/L as N MSO 05/25/02 19:33 
mg/L as N MSO 05/25/02 19:33 
mg/L as P BLT 05/31/02 07:10 

mg/L MSO 06/29/02 03:52 
1.0   mg/L as CaC03 TLC 06/04/02 07:35 

I Category: GW 

Result Det Limit Units By Analyzed Dt/Tm 
65.9 0.052 mg/L EL  06/28/02 00:34 
ND 0.002 mg/L JTH 06/05/02 10:39 

0.010 0.003 mg/L EL  06/28/02 00:34 
0.023 0.004 mg/L LC 06/09/02 15:31 

466 0.600 mg/L LC 06/09/02 11:20 
0.023 0.008 mg/L EL  06/28/02 00:34 
0.131 0.003 mg/L LC 06/09/02 15:31 

05/31/02 date prepared EL 05/31/02 16:45 
36.7 0.009 mg/L LC 06/09/02 15:31 

0.007 0.002 mg/L JTH 06/05/02 10:39 
321 0.040 mg/L LC  06/09/02 11:20 

06/05/02 date analyzed 
06/28/02 date analyzed 

52.2 0.39 mg/L LC  06/09/02 15:31 
ND 0.001 mg/L JTH 06/05/02 10:39 
545 2.0 mg/L LC 06/09/02 11:20 

2484 5.0 mg/L ae CaC03 LC  06/09/02 11:20 
8.59 0-003 mg/L LC 06/09/02 15:31 

Category: GW 

Result Det Limit Units By Analyzed Dt/Tm Result Det Limit 
72.1 0.052 
ND 0.002 

0.011 0.003 
0.025 0.004 

mg/L EL 06/20/02 18:24 
mg/L JTH 66/05/02 13:54 
mg/L EL 06/20/02 18:24 
mg/L LC  06/09/02 15:31 

6/6 aovd •IV-Pl SO-ekAON •0S£8 m eoe 
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II 

Reviewer: 
Date: 
DV Level:      
Review Document: 
    NFG/SW-846 
    NJDEP/SW-846 

NFG/CLP 

•4^- 
DATA VALIDATION WORKSHEET 

Conventional Analysis 

III IV 

it 
Project QAPP/SAP 
Region III/SW-846 

Project Name: 
Project Number: 

M&S- f-Z/UX 

Laboratory: Aj-^hL r^aA-t Lab 
SDG No.: OZflgy/C? 

Test Name:        Aik^jh 
Method No.: ' 

1.0 General: Chain-of-Custody/Data Deliverables 
1.1 
1.2 
1.3 

1.4 
1.5 

1.6 
Notes: 

Do Chain-of-Custody forms list all samples which were analyzed? 
Are all Chain-of-Custody forms signed, indicating sample chain-of-custody was maintained? 
Do the traffic Reports, chain-of-custody, and lab narrative indicate any problems with sample receipt, conditior 
of samples, analytical problems or special circumstances affecting the quality of the data? 
Does sample preservation, collection and storage meet method requirement? 
Are the sample preparation benchsheets present and complete with pH values, sample weights, dilutions, final 
volumes. % solids (for soil samples), and preparation dates? For any missing or incomplete documentation, 
contact the laboratory for explanation/resubmittal. 

Yes 
4-M44M 

1/ 

Are the measurement read out records legible and complete ("properly labeled, and include all samples and QC) 

/: 

No NA 

2.0 Holding Times 
2.1 
2.2 

2.3 
Notes: 

Were sample preserved as specified in the method? 
Have any technical holding times, determined from date of sampleingto date of analysis, been exceeded9 If yes 
L(+)/UL(-). 

Have any technical holding time grossly (twice the holding time) been exceeded? If yes, J(+)/R(-). meal noiaing time grossly (twice the holding time) been exceeded? It yes, J(- 

Yes No 

'MHIl'HtHUTtH 

NA 

351 (/I-.. bfl/cTL- nz fcj*. 



3.0 Instrument Calibration 
3.1 

3.2 

2.3 

2.4 
2.5 

Are sufficient standards included in the calibration curve? If no, use professional judgement to determine the 
effect on the data and note in the reviewer narrative. 
Was an initial calibration verification (ICV) analyzed at the beginning of each analysis? If no, use professional 
judgement to determine the effect on the data and note in the reviewer narrative. 
Was continuing calibration verification (CCV) analyzed every 10 field samples or every 2 hours, whichever is 
more frequent? If no, J(+)/UJ(-) all samples analzed after the last passing CCV. 
Are all calibration standard (ICV and CCV) percent recoveries within the control limits? 
Were any transcription/calculationerrors noted in the calibrationverificationdata? Action: For any transcriptior 
or calculation errors, contact the laboratory for explanation/resubmittal.  

Yes 

iiiiminnmwi 

iiiiiuniilm'iiii 

No 

Notes: 

4.0 Blanks (Laboratory and Field) 
4.1 

4.2 

4.3 
4.4 
4.5 

Were preparation blank (PB) prepared at the appropriate frequency (one per 20 samples, per batch, per matrix 
and per level)?  
Do any preparation/instrument/reagentblanks have positive results? Action: If yes, action level of 5 times the 
blank value are determined for positive and negative blank values. 
Were there any transcription/calculation errors in blank data? 
Do any field equipment blanks/trip blanks have positive results? 
Are there field equipment blank/trip blanks associated with every sample? 

Notes: 

Yes 

• 
No 

V 
'Mitminmniii *   * * 

wi>- tm. 
5.0 Matrix Spike/Matrix Spike Duplicate (MS/MSD) 

5.1 
5.2 
5.3 
5.4 
5.5 
5.6 

Is the matrix spike/matrix spike duplicate recovery form present? 
Were matrix spikes analyzed at required frequency (one per 20 samples per batch) for each matrix? 
Was a field blank used for MS/MSD analyses? 
Are there any %R for matrix spike and matrix spike duplicate recoveries outside the laboratory QC limits? 
Are there any RPD for matrix spike and matrix spike duplicate recoveries outside the laboratory QC limits? 
Were there any transcription /calculation errors? 

Yes 

Notes: 

No 

J^W^P^^^^^^ 

'iimiHimnim 

MIHHIIIIHMIIIM • 

IIIIIMIIIItmilMjM 

•f'H?/; 

NA 

/ 

/ 

y 
~7 

NA 

•0 
• 

NA 

v 
T/- 
T 
•t 



6.0 Laboratory Control Sample/Laboratory Copntrol Sample Duplicate (LCS/LCSD) Yes No NA 
6.1 Is the LCS/LCSD recovery form present? v/ 
6.2 Were LCS/LCSD analyzed at required frequency (one per 20 samples per batch) for each matrix? ,             s 1/ 
6.3 Are there any %R for LCS/LCSD recoveries outside the laboratory QC limits? '  ,"'''-' i/ 

6.4 Are there any RPD for LCS/LCSD recoveries outside the laboratory QC limits? \" ''",''/ ^ 
6.5 Were there any transcription /calculation errors? ''    ",/;'   / / 

Notes: 

7.0 Laboratory Duplicate Yes        No NA 
7.1 Were laboratory duplicate prepared and analyzed at the corrected frequency (one per 20 samples, per matrix and 

per level)?  '" V"" 
7.2 Was a field blank used for duplicate analysis? If yes, use professional judgement to determine the effect on the 

data and note in reviewer narrative. 
.*/' 

7.3 Are all analyte duplicate results within control limits? 
 M,(t„, 

7.4 Were there any transcription /calculation errors? 
'" "llllilllHM. 

Notes:     3*k rJuj, -      Vlb&Ol-zA ^?7.2.A?7~ MO^ ofl% 

PTft^O-^P NV /ATD 

&s rt? ffiE- (rMtftr-bP z~i%ter> 

8.0 Field Duplicate Yes No NA 
8.1 Were field duplicate prepared and analyzed at the corrected frequency (one per 20 samples, per matrix and per 

level)? \$fi: 
8.2 Are all analyte duplicate results within control limits? If no, contact your PM for guidance. 

8.3 Were there any transcription /calculation errors noted in the duplicate data? i  V '-^r, - 
Notes: lib 12 (?- ctuf WD 

AWfaJAM^L [\U 12<L on* 



9.0 Sample Results/Detection Limit Verification 
9.1 
9.2 

9.3 

9.4 
Notes: 

Are all sample results within the calibrated range? 
If samples are not within the calibrated range, were they diluted and reanalyzed or was a high-level check 
standard analyzed? If not, contact laboratory. Request reanalysis if holding times have not been exceeded. If 
exceeded, qualify specific samplefs) J.  
Do detection limits meet those required by the project QAPP and were properly adjusted for dilution factors and 
moisture? 
Were there any transcription /calculation errors? 

Yes 
l.im'iiii>;^ 

111 Mil 111111111 

fc*^ 

Mtnnimmnn 

V- 

No 

 JL 

 I-IIMK** 

NA 

y 

10.0 Data Completeness Yes /    No NA 
10.1 Is % completeness within the control limits? (Control limit 95%) nil!! 

10.1.1 Nunber of samples:                     ^ 
10.1.2 Number of target compounds in each analysis:           ( 
10.1.3 Number of results rej ected and not reported:            <7) 

% Completeness = (10.1.1x10.1.2-10.1.3) x 100/(10.1.1x10.1.2) 
% Completeness =           101?% 

Notes: 

11.0 Surrogate Recovery Yes No NA 
11.1 Are all samples listed on the appropriate Surrogate Recovery Summary Form ? 
11.2 Are-surrogate recoveries within acceptance criteria for all samples and method blanks? 
11.3 If No in Section 7.2, are these sample(s) or method blank(s) reanalyzed? "7" 
11.4 If No in Section 7.3, is any sample dilution factor greater than 10? (Surrogate recoveries may be diluted out.) 

Notes: 

ir 



II 

Reviewer: 
Date: 
DV Level:       
Review Document: 
    NFG/SW-846 
    NJDEP/SW-846 

NFG/CLP 

J&l 
DATA VALIDATION WORKSHEET 

Conventional Analysis 

III IV 

/ Project QAPP/SAP 
V    Region in/SW-846 

Project Name:  MfrS-  HM£ 
Project Number: 

Laboratory: AiiaMV\C Cea*t Lab 
SDG No.:        trZo^^tO 

Test Name:        Av\)ifW>  
Method No.: fpO  

1.0 General: Chain-of-Custody/Data Deliverables 
1.1 
1.2 
1.3 

1.4 
1.5 

1.6 
Notes: 

Do Chain-of-Custody forms list all samples which were analyzed? 
Are all Chain-of-Custody forms signed, indicating sample chain-of-custody was maintained? 
Do the traffic Reports, chain-of-custody, and lab narrative indicate any problems with sample receipt, conditior 
of samples, analytical problems or special circumstances affecting the quality of the data? 
Does sample preservation, collection and storage meet method requirement? 
Are the sample preparation benchsheets present and complete with pH values, sample weights, dilutions, final 
volumes. % solids (for soil samples), and preparation dates? For any missing or incomplete documentation, 
contact the laboratory for explanation/resubmittal. 
Are the measurement read out records legible and complete (properly labeled, and include all samples and QC) \ y? 

Yes 

MM mm i MI* •m 

^ 
imnmmnmti 

U- 

No NA 

2.0 Holding Times 
2.1 
2.2 

2.3 

Notes: 

Were sample preserved as specified in the method? 
Have any technical holding times, determined from date of sampleing to date of analysis, been exceeded"? If yes 
L(+)/UL(-). 
Have any technical holding time grossly (twice the holding time) been exceeded? If yes, J(+)/R(-). 

Yes No 

i-i**' 
MMHUHMttymi 

Kf- 
 MM* 

NA 

srf^il<n^ fJO* tj-*?/^ 
CtfOi jrM/W 

2^TT> /^ 

~&)   crt-(K*-4$~2a"ffk3,  2.1  t^m*- v^^W UA
X
/£ kolJXti-^ .e/p/W^ 

f smq&'i IA***- £U<A£0<4 (Tu^di! Ju>(J£~t /A^c     / 



3.0 Instrument Calibration 
3.1 

3.2 

2.3 

2.4 
2.5 

Are sufficient standards included in the calibration curve? If no, use professional judgement to determine the 
effect on the data and note in the reviewer narrative. 
Was an initial calibration verification (ICV) analyzed at the beginning of each analysis? If no, use professional 
judgement to determine the effect on the data and note in the reviewer narrative. 
Was continuing calibration verification (CCV) analyzed every 10 field samples or every 2 hours, whichever is 
more frequent? If no, J(+)/UJ(-) all samples analzed after the last passing CCV. 
Are all calibration standard (ICV and CCV) percent recoveries within the control limits? 

Notes: 

Were any transcription/calculationerrors noted in the calibration verification data? Action: For any transcriptior 
or calculation errors, contact the laboratory for explanation/resubmittal 

Yes 

to 
iiiiiinmnui 

Avi r 

No NA 

'i/t. 

/frflfcfts (fiM^JL- 2u  iutohd  (to-Uo%} 

4.0 Blanks (Laboratory and Field) 
4.1 

4.2 

4.3 
4.4 
4.5 

Were preparation blank (PB) prepared at the appropriate frequency (one per 20 samples, per batch, per matrix 
and per level)? __^  
Do any preparation/instrument/reagentblanks have positive results? Action: If yes, action level of 5 times the 
blank value are determined for positive and negative blank values. 
Were there any transcription/calculation errors in blank data? 
Do any field equipment blanks/trip blanks have positive results? 
Are there field equipment blank/trip blanks associated with every sample? 

Notes: fgfS/Ci&fe Att<M,(yu. 

Yes 
lillilmlim 

-V^ 

No NA 

5.0 Matrix Spike/Matrix Spike Duplicate (MS/MSD) 
5.1 
5.2 
5.3 
5.4 

Is the matrix spike/matrix spike duplicate recovery form present? 
Were matrix spikes analyzed at required frequency (one per 20 samples per batch) for each matrix? 
Was a field blank used for MS/MSD analyses? 
Are there any %R for matrix spike and matrix spike duplicate recoveries outside the laboratory QC limits? 

Yes 

V^ 

No 

*?% 
unMminnMim 

NA 

5.5 Are there any RPD for matrix spike and matrix spike duplicate recoveries outside the laboratory QC limits? 77 
5.6 Were there any transcription /calculation errors? 

M.< -     tnuxtfto-to   CtlA} Ati<frJZ      /3fft. f     (Vs Notes: fru 
(—*> ^1 /vD.s ^ oJisochcM JO^ 

Cl a^J gfcj -»   &u»fJL anvL.   >^x7^!t;^ (WHC j^C 



I 
I 
I 

Atlantic Coast Laboratories, Inc. 
General Chemistry Quality Control Summary 

Client: 

Project: 

Date: 

Maryland Environmental Services 

Hart Miller Island 

May 2002 

0205910 0205997 

0205990 0205B34 

0205995 0206243 

Ion Chromatography 

[Analyte/ 

ISample 

|Ion Chromatography 

IICB 

ICV 

LFB 

0205910 

0205910 

10205910 

b205910 

!>205910 

10205910 

|205910 

fcv 
CB 

Jotes: 

ti 

I 
I 
I 

0934 

0945 

0957 

01       1009 

01D    1020 

01MS 1032 

ICV/CCV(%)-ICB/CCB(mE/L) 
Bromide 

05/23/02 

ND 

102% 

90% 

Bromide 

Chloride 

Fluoride 

Nitrite 

Nitrate 

02 1043 

03 1055 
04 1107 

05        1118 

06        1130 

07        1141 

Sulfate 

Chloride 

ND 

Fluoride 

ND 

102% 

95% 

40.00 

60.00 

10.00 

12.17 

9.00 

40.00 

102% 

102% 

[2] 

[1] 

[2] 

Nitrite 

ND 

107% 

99% 

Nitrate 

ND 

100% 

100% 

Sulfate 

ND 

102% 

102% 

Sample 

Result 

Rerun at 50x dilution for chloride and sulfate on 5/25/02 1702 

Rerun at 50x dilution for chloride and sulfate on 5/25/02 1714 

105% 

ND 

Over range of method 

102% 

ND 

104% 

ND 

105% 

ND 

102% 

ND 

101% 

ND 

2.50 

598.37 

ND 

ND 

ND 

1439.25 

Duplicate 

Result 

597.67 

ND 

ND 

ND 

1430.71 

7" 

% 

RPD 
Matrix 

Spike 

3.12     (-22.1%)     43.41 

0.1% 

0.0% 

0.0% 

0.0% 

0.6% 

612.40 

9.70 

16.94 

9.24 

1372.77 

The nitrite matrix spike showed significant over-recovery. Because the retention times for chloride and nitrite 

are close, the high chloride concentration may cause peak overlap with the nitrite. 

The chloride and sulfate matrix spike are not valid due to the high concentration in the sample 

compared to the matrix spike. Sample concentrations exceed the matrix spike by >10X. 

% 

Recovery 

102% 

OR 9 
97% 

039%) 
103% 

-231) 

HMlOSOi 

2V0 



6.0 Laboratory Control Sample/Laboratory Copntroi Sample Duplicate (LCS/LCSD) Yes No NA 
6.1 Is the LCS/LCSD recovery form present? 

lllllUlillilili> 

6.2 Were LCS/LCSD analyzed at required frequency (one per 20 samples per batch) for each matrix? «&$' 
6.3 Are there any %R for LCS/LCSD recoveries outside the laboratory QC limits? L'..,^.; 
6.4 Are there any RPD for LCS/LCSD recoveries outside the laboratory QC limits? !/%*> / 
6.5 Were there any transcription /calculation errors? ;-"rr~*r 

)/ 
Notes: 

/TO)       \   /ci\%pj [*rt*jL—2^ umfrt-j i l fft 7^ 

7.0 Laboratory Duplicate Yes        No NA 
7.1 Were laboratory duplicate prepared and analyzed at the corrected frequency (one per 20 samples, per matrix and 

per level)?  */ 

7.2 Was a field blank used for duplicate analysis? If yes, use professional judgement to determine the effect on the 
data and note in reviewer narrative. 

-*< 

7.3 Are all analyte duplicate results within control limits? 
7.4 Were there any transcription /calculation errors? 

mumm^mtm 

Notes:      r^X f&M> -   OZ6tfl0-Ol. 
(zrQ--zi<\%.     fa-; CT.K- 

-AJhrH^r-    iZ?0=(kb% 
rJL       (r^RXfj   GftM. MO^   0,1% 

8.0 Field Duplicate Yes No NA 
8.1 Were field duplicate prepared and analyzed at the conected frequency (one per 20 samples, per matrix and per 

level)? 
8.2 Are all analyte duplicate results within control limits? If no, contact your PM for guidance. 

mmmium^i 

S 
8.3 Were there any transcription /calculation errors noted in the duplicate data? 

iiiiiiiiiiimiiiiitt 

Notes: i*-^ j-do- >-P«f- &Uw(i*t*-l MD TTTT 
dV O^l U. 

/2»49D 3x11 ^.^ 
<5^67o 

Qfy+ ^ 
0-3 » Ot^ 

^vt?6      T/i*J 

^4 Ml 

#.?3 

5?^ 



9.0 Sample Results/Detection Limit Verification 
9.1 
9.2 

9.3 

9.4 

Are all sample results within the calibrated range? 
If samples are not within the calibrated range, were they diluted and reanalyzed or was a high-level check 
standard analyzed? If not, contact laboratory. Request reanalysis if holding times have not been exceeded. If 
exceeded, qualify specific sample(s) J. 
Do detection limits meet those required by the project QAPP and were properly adjusted for dilution factors and 
moisture? 
Were there any transcription /calculation errors? 

Notes: 

Yes 
=55*6  3>q> 

3ZJ IHIMIII 

is. 

No NA 

y 

10.0 Data Completeness 
10.1 

10.1.1 
10.1.2 
10.1.3 

Is % completeness within the control limits? (Control limit 95%) 
Nunber of samples: 
Number of target compounds in each analysis:_ 
Number of results rejected and not reported: 
% Completeness = (10.1.1 x 10.1.2 -10.1.3) x 100/(10.1.1 x 10.1.2) 
% Completeness =  

Yes ^ No NA 

Notes: 

11.0 Surrogate Recovery 
11.1 
11.2 
11.3 
11.4 

Are all samples listed on the appropriate Surrogate Recovery Summary Form ? 
Are surrogate recoveries within acceptance criteria for all samples and method blanks? 
If No in Section 1.2, are these sample(s) or method blank(s) reanalyzed? 

Notes: 
If No in Section 7.3, is any sample dilution factor greater than 10? (Surrogate recoveries may be diluted out.) 

Yes No NA 
-^ 

•71 
S 



I 
I 
pDa 

Client: 

|Project: 

)ate: 

Atlantic Coast Laboratories, Inc. 

Sample Cross Reference 

Maryland Environmental Service 

Hart-Miller Island Groundwater Monitoring 

May/June, 2002 

I 

|rfES Sample ID Location Laboratory Sample ID Date/Time Collected 

22131 11A 0205910 -01 5/21/02 10:20 
22132 11B 0205910 -02 5/21/02 11:02 

§22133 12A 0205910 -03 5/21/02 11:40 
22143 12B 0205910 -04 5/21/02 12:55 

122135 12B DUP 0205910 -05 5/21/02 13:00 
(22136 10A 0205910 -06 5/21/02 13:30 
22137 10B 0205910 -07 5/21/02 13:50 

B2138 9B 0205990 -01  - 5/22/02 9:05 
22139 9A 0205990 -02 5/22/02 9:15 
|2F40 8A 0205990 -03 5/22/02 9:40 
|C2141 8B 0205990 -04 5/22/02 9:55 
122143 Surface Site 1 0205990 -05 5/22/02 10:15 
12144 Surface Site 1 Dupl 0205990 -06 5/22/02 10:15 
22145 7A 0205990 -07 5/22/02 10:20 
22147 Surface Site 2 0205990 -08 5/22/02 11:00 
£2148 CD4B 0205990 -09 5/22/02 11:30 
22149 CD4A 0205990 -10 5/22/02 11:40 
12150 CD 4A Duplicate 0205990 -11 5/22/02 11:45 
52151 CD 1A 0205995 -01 5/22/02 13:30 
22152 CD3A 0205995 -02 5/22/02 13:45 
12153 3A 0205995 -04 5/23/02 9:20 
22154 3B 0205995 -05 5/23/02 9:05 
|2156 5A Duplicate 0205995 -06 5/23/02 10:00 
bl57 5A 0205995 -07    . 5/23/02 10:00 
22158 
1  

CD2A 0205995 -08 5/23/02 11:00 
|2159 6B 0205995 -09 5/23/02 12:15 
22160 6A 0205995 -10 5/23/02 12:30 
22162 4A 0205995 -11 5/23/02 13:05 
|2163 2B 0205997 -01 5/23/02 13:35 
22164 2A 0205997 -02 5/23/02 13:45 
12146 7B 0205B34 -01 5/28/02 8:10 
Lies Surface 3 0205B34 -02 5/24/02 9:30 
22166 SC1B 0205B34 -03 5/24/02 10:20 
I2I68 SC 1A 0205B34 -04 5/24/02 11:00 
22169 Surface 4 0205B34 -05 5/24/02 9:50 
^2174 CD3B 0205B34 -06 5/28/02 8:20 
|2175 IB 0205B34 -07 5/28/02 8:50 

1            ' 

or 



I 
I 

Pr 

I 
riient: 

J'roject: 

)ate: 

Atlantic Coast Laboratories, Inc. 

Sample Cross Reference 

Maryland Environmental Service 

Hart-Miller Island Groundwater Monitoring 

May/June, 2002 

(vlES Sample ID Location Laboratory Sample ID Date/Time Collected 
t2176 1A 0205B34 -08 5/28/02 9:00 
22178 CD 1A 0205B34 -09 5/28/02 10:05 - 

|2180 CD IB 0205B34 -10 5/28/02 10:35 
22181 CD IB Duplicate 0205B34 -11 5/28/02 10:40 
pi 85 CD2B 0206243 -01 5/31/02 8:20 
hi 86 5B 0206243 -02 5/31/02 9:15 
22187 5BDup 0206243 -03 5/31/02 9:20 
|2188 4B 0206243 -04 5/31/02 9:50 

I 



Client: 
Project: 
Work Orders: 

Atlantic Coast Laboratories, Inc. 

Case Narrative 

Maryland Environmental Service 
Hart-Miller Island Groundwater Monitoring-May/June 2002 
0205910,0205990, 0205995, 0205997, 0205B34, 0206243 

Overview 

^liT^u6 TTo *<5/•1.analytical data ^cording to requirements of the individual methods and guidelines 
estabhshed by the US EPA Reg.on III for validation of inorganic data (Innovative Approaches for thXuZonof 
Orgamc and Inorganic Data-Standard Operating Procedures. June, 1995. US EPA Region III, Analytical Services and 
Quahty Assurance Branch 201 Defense Highway, Suite 200, Annapolis, MD. It shouldbe notedlat Si d4" "datbn 
document should be cons.dered usdul for general guidance only since many of the required methods and analytes 1 not 
specifically covered by the data validation guidelines. •"myies are not 

General Comments 

The laboratory encountered significant problems with certain methods or analytes that were directly related to high 
dissolved solids content of the samples (up to about 1% total dissolved solids). For metals, the high levels of certain mefal 
analytes (Ca Na, Mg, and K) resulted in numerous problems such as carryover, signa suppression and ex^emeS 
bu.ldup on the ICP/OES and ICP/MS torch and nebulizer. Virtually all samples required diluto, for quamkation of these 
metals. Also, most samples would be better determined with dilution, but we attempted to run all samples without dilution 
to achieve low and cons.stent detection limits for the other metals. Similarly, the levels of chloride and sulfate -in" most 
samples were well beyond the calibration range of the methods, resulting in difficulty in achieving any let alone 
acceptable, matrix sp.ke recovery for these ions. The high chloride content of the samples also created difficulty in the 
determination of nitrite .on because the huge chloride peak overlapped the retention time of nitrite. In most spiked samples 
for this project we were unable to distinguish the nitrite spike from the chloride spike. Each procedure is reviewed 
individually in the following narrative. 

Metals 

Digestion Batches-5/28/02 and 5/31/02 Initial Analyses 

U•^ t!.i§eStl0n batCh contained samPles 0205910-01 through -07 and the 5/31/02 digestion batch contained samples 
0205990-01 through -11 and 0205997-01 and -02. wmpic* 

ICV ICP/OES 06/01/02-06/01/02 
ICP/OES 06/09/02-06/09/02 
ICP/MS 06/04/02-06/05/02 

ccv ICP/OES 06/01/02-06/01/02 
ICP/OES 06/09/02-06/09/02 
ICP/MS 06/04/02006/05/02 

Blanks 

ICB ICP/OES 06/01/02-06/01/02 
ICP/OES 06/09/02-06/09/02 
ICP/MSS 06/04/02-06/05/02 

Prepara tion Blank-05/28/02 

ICP/OES 06/01/02-06/01/02 
ICP/MS 06/04/02-06/05/02 

All analytes 90-110% 
All analytes 90-100% 
All analytes 90-110% 

All analytes 90-110% 
All analytes 90-100% except Al, CCV8-111% 
All analytes 90-110% except Ag, CCV9-83%^ 

All analytes < MDL 
All analytes < MDL 
All analytes < MDL 

All analytes < MDL except Mg-0.009 mg/L / 
All analytes < MDL 
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Case Narrative 

Maryland Environmental Service 
Hart-Miller Island Groundwater Monitoring-May/June 2002 
0205910, 0205990,0205995, 0205997, 0205B34,0206243 

Preparation Blank-05/31/02 

ICP/OES 
ICP/MS 

CCB      ICP/OES 
ICP/OES 

06/09/02-06/09/02 
06/04/02-06/05/02 

06/01/02-06/01/02 
06/09/02-06/09/02 

ICP/MS 06/04/02-06/05/02 

Duplicates and Matrix Spikes 

Sample 0205910-01A       ICP/OES 

ICP/MS 

Sample 0205990-09E        ICP/OES 

ICP/MS 

Sample 0205997-01E        ICP/OES 

ICP/MS 

Laboratory Control Standards 

LFB1 5/28/02 ICP/OES 
ICP/MS 

LFBl 5/31/02 ICP/OES 
ICP/MS 

LFB2 5/31/02 ICP/OES 
ICP/MS 

All analytes < MDL 
All analytes < MDL 

All analytes < MDL 
All analytes < MDL except as follows: 
CCB 1-Mg, 0.006 
CCB3-K, 1.649, Mg, 0.005 
CCB8-Mg, 0.034 
CCB9-0.025 
CCB10-0.010 
All analytes < MDL 

All MS recoveries 75-125% 
% RPD < 20% for samples > 5X MDL 
(Ba,Ca,Fe,K,Mg,and Na-see note for Ca, Mg) 
% RPD 0% or N/A for Al, Cd, Cr.Cu, Zn 
All MS recoveries 75-125% except As (71%) 
% RPD < 20% for As '  
% RPD 0% or N/A for Pb and As 

/ 

All MS recoveries 75-125% 
% RPD < 20% for samples > 5X MDL 
(Ba.CaJe.K.Mg.and Na) 
% RPD 0%, <20%, or N/A for Al, Cd, Cr, Cu, Zn 
All MS recoveries 75-125% 
% RPD < 20% for As 
% RPD 0% or N/A for Pb and Ag 

All MS recoveries 75-125% 
% RPD < 20% for samples > 5X MDL 
(Ba,Ca,Fe,K,Mg,and Na) 
% RPD 0%, <20%, or N/A for Al, Cd, Cr.Cu, Zn 
All MS recoveries 75-125% 
% RPD < 20% for As 
% RPD 0% or N/A for Pb and Ag 

All recoveries 80-120% 
All recoveries 80-120% 

All recoveries 80-120% 
All recoveries 80-120% 

All recoveries 80-120% 
All recoveries 80-120% 
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Project: 
Work Orders: 

Atlantic Coast Laboratories, Inc. 

Case Narrative 

Maryland Environmental Service 
Hart-Miller Island Groundwater Monitoring-May/June, 2002 
0205910,0205990, 0205995, 0205997, 0205B34,0206243 

ICP/OES Interference Check Standard 

ICS       ICP/OES 06/01/02-06/01/02 

ICS       ICP/OES 06/09/02-06/09/02 

ICP/OES Serial Dilution 

Sample 0205910-01A 

Sample 0205990-09E 

Sample 0205997-0IE 

Digestion Batch-6/01/02 Initial Analyses 

Initial-all recoveries 80-120% 
Final-all recoveries 80-120% 

Initial-all recoveries 80-120% 
Final-all recoveries 80-120% 

% difference <10% for all analytes except Ca, Mg 
Ca, Mg reported from dilution 

% difference < 10% for all analytes 

% difference < 10% for all analytes 

ICV 

CCV 

ICP/OES 
ICP/OES 
ICP/MS 

ICP/OES 

06/12/02-06/12/02 
06/13/02-06/13/02 
06/06/02-06/07/02 

06/12/02-06/12/02 

The 6/01/02 digestion batch contained samples 0205995-01 through -11. 

Initial and Continuing Calibration Standards 

All analytes 90-110% 
All analytes 90-110% 
All analytes 90-110% 

All analytes 90-110% except as follows: 
CCV5-A1-112%,Ca-124%,Cd-l 14%>Cr-120% 
Fe-119%, Mg-122%, Na-113%, Zn-116% 
CCV6-A1-113%, Ca-130%, Cd-117%, Cr-123% 
Fe-122%, Mg-127%, Na-111%, Zn-119% 

Note:     Samples 0205995-01E/F and 0205995-02E/F were affected by this CCV failure and were not run again at a Ix 
dilution. Elements reported from this analysis for those four samples were Al, Ba, Cd, Cr, Cu, Fe,K, and Zn. The 
elements noted below that had CCV failures were compared to the ICP/MS data and the ICP/OES data was judged 
to be reportable despite the CCV failures. The CCV failures would have caused a high bias to the ICP/OES data. 

ICP/MS fme/U 
06/07/02 0416 

0.027 
<0.0005 
0.004 
0.021 
32.7 
0.028 

Note:     Fe was determined to be 47.6 mg/L from the 20x dilution run by 
ICP/OES on 6/12/02 at 1357. 

Sample ID ICP/OES fms/n 
06/12/02 1803 

0205995-0 IE Al <0.052 
Cd <0.004 
Cr <0.008 
Cu 0.010 
Fe 45.8 
Zn <0.003 
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0205910,0205990, 0205995, 0205997, 0205B34,0206243 

0205995-0 IF Al 
Cd 
Cr 
Cu 
Fe 
Zn 

06/12/02 1809 

<0.052 
<0.004 
<0.008 
0.010 
0.013 

<0.003 

06/07/02 0620 

<0.005 
<0.0005 

0.011 
0.017 
0.965 
0.026 

0205995-02E Al 
Cd 
Cr 
Cu 
Fe 
Zn 

Note: 

06/12/02 1752 

<0.052 
<0.004 
<0.008 
<0.003 
30.3 
<0.003 

06/07/02 0424 

0.023 
<0.0005 
0.002 
0.013 
28.8 
0.018 

Fe was determined to be 30.5 mg/L from the 20x dilution run by 
ICP/OES on 6/12/02 at 1403. 

06/12/02 1758 

0205995-02E Al          <0.052 
Cd         <0.004 
Cr          <0.008 
Cu         <0.003 
Fe           0.041 
Zn          <0.003 

CCV      ICP/OES 06/13/02-06/13/02 
ICP/MS 06/06/02-06/07/02 

Blanks 

ICB       ICP/OES 06/12/02-06/12/02 
ICP/OES 06/13/02-06/13/02 
ICP/MS 06/06/02-06/07/02 

Preparation Blank-06/01/02 

ICP/OES 06/12/02-06/12/02 
ICP/MS 06/06/02-06/07/02 

06/07/02 0628 

<0.005 
<0.0005 
0.022 
0.010 
0.470 
0.019 

Allanalytes90-110% 
Allanalytes90-110% 

AH analytes < MDL except K-0.881 
All analytes < MDL except Cu-0.003 
AH analytes < MDL 

All analytes < MDL except Mg-0.005 mg/L 
All analytes < MDL 
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Hart-Miller Island Groundwater Monitoring-May/June, 2002 
0205910,0205990, 0205995, 0205997, 0205B34, 0206243 

CCB      ICP/OES 

ICP/OES 

06/12/02-06/12/02 

06/13/02-06/13/02 

ICP/MS 06/06/02-06/07/02 

Duplicates and Matrix Spikes 

Sample 0205A14-01A       ICP/OES 
(Batch QC; not an HMI sample) 

ICP/MS 

Sample 0205995-09E        ICP/OES 

ICP/MS 

Laboratory Control Standards 

ICS        ICP/OES 06/13/02-06/13/02 

All analytes < MDL except as follows: 
CCB1-K-0.599 
CCB3-Mg-0.004 
CCB4-Mg-0.005 
CCB6-Fe-0.010 
All analytes < MDL except as follows: 
CCB4-Mg, 0.020 
CCBS-Mg.O.OlI 
All analytes < MDL 

All MS recoveries 75-125% 
% RPD < 20% for samples > 5X MDL 
(Al,Ba,Ca,Cu,Fe,K,Mg,Na, Zn) 
% RPD 0% or N/A for Cd, Cr 
All MS recoveries 75-125% 
% RPD < 20% for Pb 
% RPD 0% or N/A for As and Ag 

All MS recoveries 75-125% except as follows: 
Mg-47%, Na-3% (concentrations > 4x MS) 
% RPD < 20% for sample > 5X MDL 
(Ba)Ca,Fe,K,Mg)Na) 

Na and Mg reported from dilutions on 6/25/02. 
MS recovery on diluted samples was invalid due 
to high concentratons > 4X MS 
% RPD 0% or N/A for Al, Cd, Cr, Cu, Zn 
All MS recoveries 75-125% 
% RPD 0% or N/A for As, Pb, and Ag 

LFB 1    06/01/02 ICP/OES All recoveries 80-120% 
ICP/MS All recoveries 80-120% 

LFB2    06/01/02 ICP/OES All recoveries 80-120% 
ICP/MS All recoveries 80-120% 

ICP/OES Interference Check Standard 

Initial-all recoveries 80-120% 
Final-all recoveries 80-120% except Ca-123% 

Initial-all recoveries 80-120% 
Final-all recoveries 80-120% except Mg-76% 
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0205910, 0205990, 0205995, 0205997, 0205B34, 0206243 

ICP/OES Serial Dilution 

Sample 0205 A14-01A 

Sample 0205995-09E 

% difference <10% for all analytes except Mg (11.7%) 

% difference < 10% for all analytes except Mg and Na 
Mg and Na reported from dilution 

Digestion Batches-6/05/02 Initial Analyses 

The 6/05/02 digestion batch contained samples 0205B34-01 through -11. 

Initial and Continuing Calibration Standards 

All analytes 90-110% 
All analytes 90-110% 

ICV ICP/OES 06/14/02-06/14/02 
ICP/MS 06/11/02-06/12/02 

ccv ICP/OES 06/14/02-06/14/02 
ICP/MS 06/11/02-06/12/02 

Blanks 

ICB ICP/OES 06/14/02-06/14/02 
ICP/MS 06/11/02-06/12/02 

Preparation Blank-06/05/02 

ICP/OES 06/14/02-06/14/02 
ICP/MS 06/11/02-06/12/02 

CCB ICP/OES 06/14/02-06/14/02 

ICP/MS 06/11/02-06/12/02 

Duplicates and Matrix Spikes 

Sample 0205C62-01A       ICP/OES 
(Batch QC; not an 
HMI sample) 

ICP/MS 

AH analytes 90-110% 
All analytes 90-110% except Ag, CCV9-83% 

All analytes < MDL except K-0.866 and Cu-0.006 
All analytes < MDL 

All analytes < MDL except Mg-0.006 mg/L 
All analytes < MDL 

All analytes < MDL except as follows: 
CCBl-Cu, 0.003; K, 0.483 
CCB3-K, 0.452; Mg, 0.013 
CCB4-Cu, 0.004; K, 0.873; Mg, 0.006 
CCB5-Cu, 0.006; K, 1.099 
CCB6-Cu, 0.004; K, 0.854; Mg, 0.005 
All analytes < MDL 

All MS recoveries 75-125% 
% RPD < 20% for samples > 5X MDL 
(Al.Ba.Ca.Cu, Fe,K,Mg,Na, Zn) 
% RPD 0% or N/A for Cd, Cr 
All MS recoveries 75-125% 
% RPD 0% or N/A for As, Pb, and Ag 



Atlantic Coast Laboratories, Inc. 

Case Narrative 

Client: Maryland Environmental Service 
Project: Hart-Miller Island Groundwater Monitoring-May/June, 2002 
Work Orders:      0205910, 0205990, 0205995, 0205997, 0205B34, 0206243 

1 

Sample 0205B34-1 IE       ICP/OES 

ICP/MS 

Laboratory Control Standards 

All MS recoveries 75-125% 
% RPD < 20% for samples > 5X MDL 
(Ba,Ca,Fe,K,Mg,and Na) 
% RPD 0% or N/A for Al, Cd, Cr, Cu, Zn 
All MS recoveries 75-125% 
% RPD 0% or N/A for As, Pb, and Ag 

LFB 1    06/05/02 ICP/OES All recoveries 80-120% 
ICP/MS All recoveries 80-120% 

LFB 2    06/05/02 ICP/OES All recoveries 80-120% 
ICP/MS All recoveries 80-120% 

ICP/OES Interference Check Stands ird 

Initial-all recoveries 80-120% 
Final-all recoveries 80-120% except Mg-79% 

ICP/OES Serial Dilution 

Sample 0205C62-01A 

Sample 0205B34-1 IE 

% difference <10% for all analytes except as follows: 
Cr-23.3% (concentration < 50x MDL) 
Mg-12.5% 

% difference < 10% for all analytes except as follows: 
Mg-14.6% 

Digestion Batch-6/12/02 Initial Analyses 

The 6/12/02 digestion batch contained samples 0206243-01 through -04. 

Initial and Continuing Calibration Standards 

All analytes 90-110% 
All analytes 90-110% 

ICV ICP/OES 06/18/02-06/18/02 
ICP/MS 06/14/02-06/15/02 

ccv ICP/OES 06/18/02-06/18/02 
ICP/MS 06/14/02-06/15/02 

Blanks 

ICB ICP/OES 06/18/02-06/18/02 
ICP/MS 06/14/02-06/15/02 

All analytes 90-110% 
All analytes 90-110% 

All analytes < MDL 
All analytes < MDL 
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Atlantic Coast Laboratories, Tnc. 

Case Narrative 

Client: Maryland Environmental Service 
Project: Hart-Miller Island Groundwater Monitoring-May/June, 2002 
Work Orders:      0205910, 0205990, 0205995, 0205997, 0205B34, 0206243 

Preparation Blank-06/12/02 

ICP/OES 06/18/02-06/18/02 

ICP/MS 06/14/02-06/15/02 

CCB      ICP/OES 06/18/02-06/18/02 

ICP/MS 06/14/02-06/15/02 

Duplicates and Matrix Spikes 

Sample 0206243-01A        ICP/OES 

ICP/MS 

Laboratory Control Standards 

LFB 1    06/12/02 ICP/OES 
ICP/MS 

AH analytes < MDL except as follows: 
Cu-0.003; Fe-0.011; K-0.759; Mg-0.007 
All analytes < MDL 

All analytes < MDL except as follows: 
CCB2-Mg-0.007 
CCB4-K-0.498; Mg-0.006 
CCB5-K-0.553;Mg-0.012 
All analytes < MDL 

All MS recoveries 75-125% 
% RPD < 20% for sample > 5X MDL 
(Ba,Ca,Fe,K,Mg,Na) 
% RPD 0% or N/A for A I, Cd, Cr, Cu, Zn 
All MS recoveries 75-125% 
% RPD 0% or N/A for As, Pb, and Ag 

All recoveries 80-120% except Mg (78%) 
All recoveries 80-120% 

ICP/OES Interference Check Standard 

ICS        ICP/OES 06/18/02-06/18/02 Initial-all recoveries 80-120% except Mg (78%) 
Final-all recoveries 80-120% 

ICP/OES Serial Dilution 

Sample 0206243-01A % difference <10% for all analytes 

Digestion Batch-6/12/02 Initial Analyses 

The 6/12/02 digestion batch contained samples 0206243-01 through -04. 

Initial and Continuing Calibration Standards 

ICV       ICP/OES 06/19/02-06/19/02 

CCV      ICP/OES 06/19/02-06/19/02 

All analytes 90-110% 

All analytes 90-110% except as follows: 
CCV4-Ca, 113% 
CCV7-A1-111%; Ca-134%; Cd-118%; 
Cr-126%; Fe-I24%; Mg-128%; Zn-124% 
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Atlantic Coast Laboratories, Inc. 

Case Narrative 

Client: Maryland Environmental Service 
Project: Hart-Miller Island Groundwater Monitoring-May/June, 2002 
Work Orders:      0205910, 0205990, 0205995, 0205997,0205B34, 0206243 

Note: The final CCV and ICS were affected by a power outage. See notes in QC summary.   Ca, Mg, and Na were 
reported from the ICP/OES run of 6/18/02 on appropriate dilutions. Elements potentially affected by the CCV failure were 
Al, Cd, Cr, Fe, and Zn which were reported from this run for samples 0206243-03B, -04A, and -04B. These samples were 
not run at this dilution in prior or subsequent runs. A comparison with ICP/MS follows. 

ICP/OES 
0206243-03B 6/19/02 1547 

Al <0.052 
Cd <0.004 
Cr <0.008 
Fe 0.405 
Zn <0.003 

0206243-04A 6/19/02 1552 
Al <0.052 
Cd <0.004 
Cr <0.008 
Fe 18.9 
Zn <0.003 

0206243-04B 6/19/02 1559 
Al <0.052 
Cd <0.004 
Cr <0.008 
Fe <0.009 
Zn <0.003 

Blanks 

ICB       ICP/OES 06/19/02-06/19/02 

CCB      ICP/OES 06/19/02-06/19/02 

ICP/MS 
6/14/02 1737 
<0.005 
<0.0005 
0.012 
0.903 
0.010 

6/14/02 1711 
0.008 
<0.0005 
<0.002 
20.9 
0.012 

6/14/02 1745 
<0.005 
<0.0005 
0.047 
0.421 
0.012 

All analytes < MDL 

All analytes < MDL except as follows: 
CCB2-K-0.779; CCB4-K-0.697; CCB5-K-0.468; CCB6-K-0.397 

Duplicates and Matrix Spikes and Laboratory Control Standards 

Analyzed on 6/18/02 

ICP/OES Interference Check Standard 

ICS        ICP/OES 06/19/02-06/19/02 

ICP/OES Serial Dilution 

Sample 0206243-01A 

Initial-all recoveries 80-120% 
Final-all recoveries 80-120% except as follows: 
Ca-125% 

% difference < 10% for all analytes 
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1CP/OES Run    06/04/02-06/04/02 Reanalvsis/dilutinn, far r,, n/ip, v. 

Initial and Continuing Calibration Standards 

ICV ICP/OES 

CCV ICP/OES 

Blanks 

ICB ICP/OES 

CCB ICP/OES 

06/04/02-06/04/02 

06/04/02-06/04/02 

06/04/02-06/04/02 

06/04/02-06/04/02 

ICP/OES Interference Check Standard 

ICS        ICP/OES 06/04/02-06/04/02 

All analytes 90-110% 

Allanalytes90-110% 

All blanks < MDL 

All blanks < MDL 

Initial-all recoveries 80-120% 
Final-all recoveries 80-120% 

ICP/OES Run     06/20/02-06/20/02 Reanalvsis/dilutions for Al, Ba. K. Na 

Initial and Continuing Calibration Standards 

ICV       ICP/OES 06/20/02-06/20/02 

CCV      ICP/OES 06/20/02-06/20/02 

Blanks 

ICB       ICP/OES 06/20/02-06/20/02 

CCB      ICP/OES 06/20/02-06/20/02 

ICP/OES Interference Check Standard 

ICS       ICP/OES 06/20/02-06/20/02 

All analytes 90-110% 

All analytes 90-110% 

All blanks < MDL 

All blanks < MDL except as follows: 
CCB2-Mg-0.007 
CCB3-Mg-0.017 

Initial-all recoveries 80-120% 
Final-all recoveries 80-120% 

ICP/OES Run    06/25/02-06/25/02 Reanalvsis/dilutions for Ca, Mp, Na 

Initial and Continuing Calibration Standards 

ICV       ICP/OES 06/25/02-06/25/02 All analytes 90-110% 

CCV      ICP/OES 06/25/02-06/25/02 All analytes 90-110% 
CCV5-Ca-125%; Mg-121% 
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Blanks 

ICB       ICP/OES 

CCB      ICP/OES 

06/25/02-06/25/02 

06/25/02-06/25/02 

All blanks < MDL 

All blanks < MDL except as follows: 
CCB3-Mg-0.005 

ICP/OES Interference Check Standard 

ICS        ICP/OES 06/25/02-06/25/02 Initial-all recoveries 80-120% 
Final-all recoveries 80-120% except Ca-125% 

ICP/OES Run    06/27/02-06/27/02 Reanalysis/dilutions for Al. Ba. Cr, Ca. Mi 

Initial and Continuing Calibration Standards 

ICV       ICP/OES 06/27/02-06/27/02 

CCV ICP/OES 

Blanks 

ICB ICP/OES 

CCB ICP/OES 

06/27/02-06/27/02 

06/27/02-06/27/02 

06/27/02-06/27/02 

Allanalytes90-110% 

Allanalytes90-110% 

All blanks < MDL 

All blanks < MDL except as follows: 
CCB2-Mg-0.046 
CCB3-Mg-0.018 
CCB4-Mg-0.068 
CCB5-Mg-0.060 
CCB6-Mg-0.008 

ICP/OES Interference Check Standard 

ICS        ICP/OES 06/27/02-06/27/02 Initial-all recoveries 80-120% 
Final-all recoveries 80-120% 

ICP/OES Run    07/01/02-07/01/02 Reanalvsis/dilutions for Ca and K 

Initial and Continuing Calibration Standards 

ICV       ICP/OES 07/01/02-07/01/02 All analytes90-l 10% 

CCV      ICP/OES 07/0102-07/01/02 All analytes 90-110% 
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Atlantic Coast Laboratories, Inc. 

Client: 
Project: 
Work Orders: 

Case Narrative 

Maryland Environmental Service 
Hart-Miller Island Groundwater Monitoring-May/June 2002 
0205910, 0205990, 0205995, 0205997, 0205B34, 0206243 

Blanks 

ICB       ICP/OES 

CCB      ICP/OES 

07/01/02-07/01/02 

07/0102-07/01/02 

All blanks < MDL 

All blanks < MDL except as follows: 

ICP/OES Interference Check Standard 

ICS       ICP/OES 07/01/02-07/01/02 Initial-all recoveries 80-120% 
Final-all recoveries 80-120% 

Total Organic Carbon 

All analyses were conducted within holding times.   ' 

OC Summary 

ICV 
LFB 
CCV 

ICB 
CCB 

Run Date 05/29/02 

All 90-110% 
All 90-110% 
All 90-110% 

/ 

All < 1 me/L 
CCB1(JJMJ 
CCB2-<Lip 
CCB3(rT> 
CCB4-<1.0 
CC 65-^0 
CCB6<J.O 

V 

Duplicates 
0205903-0 IB* 
0205905-098* 

6.7% RPD 
2.3% RPD 

Matrix Spikes 
0205903-018* 
0205904-09B* 

104% 
105% 

Run Date 06/05/02 Run Date 06/06/02 Run Date 06/10/02 

All 90-110% 
All 90-110% 
All 90-110% 
ToCCV3;sampIesRR 

All 90-110% 
All 90-110% 
All 90-110% 

All 90-110% 
All 90-110% 
All 90-110% 

1.0 
CCB1-<I.0 
CCB2-<I.0 
CCB3-<1.0 
CCB4-<1.0 
CCB5-<1.0 
CCB6-<1.0 

2.4 
CCBl-2.0 
CCB2-2.0 
CCB3-2.1 

1.0 
CCB1-<1.0 
CCB2-<1.0 
CCB3-<1.0 
CCB4-<1.0 
CCB5-<1.0 
CCB6-<1.0 
CCB7-<1.0 
CCB8-<1.0 
CCB9-<I.O 
CCB10-<1.0 

0205B34-04   5.7%RPD 
0205B96-01* 1.9% RPD 

CCB11-<1.0  / 

0205990-01   18% RPD 
0205990-06  2.2% RPD 
0205995-06/ 5.8% RPD 

0206243-0^ 1.3% RPD 

0205990-01 N/A 
0205990-06 79% 
0205995-06/94% 

0205B34-04   96% 
0205896-01*91% 

/ 
0206243-04 68% 

Batch QC; not an HMI sample 
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Atlantic Coast Laboratories, Inc. 

Case Narrative 

Client: Maryland Environmental Service 
Project: Hart-Miller Island Groundwater Monitoring-May/June, 2002 
Work Orders:      0205910, 0205990, 0205995, 0205997, 0205B34, 0206243 

Ammonia 

All analyses were conducted within holding times. 

OC Summary 

Run Date 05/30/02 Run Date 05/31/02 Run Date 06/10/02 

ICV All 90-110% All 90-110% All 90-110% 
ICB A1KMDL AIKMDL AIKMDL 
CCV All 90-110% All 90-110% All 90-110% 
CCB All <MDL AIKMDL All < MDL 
LFB All 90-110%   . All 90-110% All 90-110% y 

Duplicates 
0205845-06*11.4% RPD m\ 

Matrix Spikes' 
0205845-06*99%' 

0205990-01 1.7% RPD 
0205990-10 0.6% RPD 
0205995-11 0.3%/RPD 

0205990-01 93% 
0205990-10 80% 
MS overrange 

0205995-11 98% 

0205C70-03B* 1.5% RPD 
0205B34-10B 0.7% RPD 
0205997-01      3.9% RPD 

'/ 

0205C70-03B* 94% 
0205B34-10B 93% 
0205997-01       95% 

'/ 

* Batch QC; not an HMI sample 

Run Date 06/11/02 

ICV All 90-110% 
ICB AIKMDL 
CCV All 90-110% 
CCB All <MDL 
LFB All 90-110% / 

Duolicates 
0206109-0 IB* 1.4% RPD 
0206243-04C 1.7% RPD, 

Matrix Spikes 
0206109-01B* 92% 
0206243-04C 97% / 

* Batch QC; not an HMI sample 



Client: 
Project: 
Work Orders: 

Atlantic Coast Laboratories, Inc. 

Case Narrative 

Maryland Environmental Service 
Hart-Miller Island Groundwater Monitoring-May/June 2002 
0205910,0205990,0205995, 0205997, 0205B34,0206243 

Duplicates 

Run Date 05/30/02 

0205 A95-10*0.0% 
0205B34-10   0.0% 

Matrix Spikes      0205A95-01* 95% 
0205B34-10    115% 

Run Date 05/31/02 

0205B07-05* 17.3% 
0207990-07 0.0% 
0205995-11 40% 

0205B07-05* 102% 
0207990-07 115% 
0205995-11 108% 

Run Date 06/12/02 

0206330-04*   0.6% 

0206330-04*    96% 

* Not an HMI sample; batch QC. 

Ion Chromatographv 

All samples were run within holding time except as noted in the following table.   Status is noted in the "comment" column 
as follows: OK-saraples run w.thin holding time; AOHT-analyzed outside of holding time; ROHT-received ouSde of 
ho dmg tone.   Of the 45 samples, 2. were received with holding times expired. Nine samples were SS^Sto 

^ZZn^riZ^        0nt0 the ^ Within ^ h0UrS and ^ SeqUentially' bUt analySiS timeS ^ thes   samples 

Sample ID Collection D/T    Receipt D/T 
N02 
Analysis D/T 

N03 
Analysis D/T Comments 

0205910-01 
0205910-02 
0205910-03 
0205910-04 
0205910-05 
0205910-06 
0205910-07 

0205990-01 
0205990-02 
0205990-03 
0205990-04 
0205990-05 
0205990-06 
0205990-07 
0205990-08 
0205990-09 
0205990-10 
0205990-11 

0205995-01 
0205995-02 
0205995-04 
0205995-05 
0205995-06 
0205995-07 
0205995-08 

5/21/02 1020 
5/21/02 1102 
5/21/02 1140 
5/21/02 1255 
5/21/02 1300 
5/21/02 1330 
5/21/02 1350 

5/22/02 
5/22/02 
5/22/02 
5/22/02 
5/22/02 
5/22/02 
5/22/02 
5/22/02 
5/22/02 
5/22/02 
5/22/02 

0905 
0915 
0940 
0955 
1015 
1015 
1020 
1100 
1130 
1140 
1145 

1330 
1345 

5/22/02 
5/22/02 
5/23/02 0920 
5/23/02 0905 
5/23/02 
5/23/02 
5/23/02 

1000 
1000 
1100 

5/22/02 1500 
5/22/02 1500 
5/22/02 1500 
5/22/02 1500 
5/22/02 1500 
5/22/02 1500 
5/22/02 1500 

5/24/02 1400 
5/24/02 1400 
5/24/02 1400 
5/24/02 1400 
5/24/02 1400 
5/24/02 1400 
5/24/02 1400 
5/24/02 1400 
5/24/02 1400 
5/24/02 1400 
5/24/02 1400 

5/24/02 1400 
5/24/02 1400 
5/24/02 1400 
5/24/02 1400 
5/24/02 1400 
5/24/02 1400 
5/24/02 1400 

5/23/02 
5/23/02 
5/23/02 
5/23/02 
5/23/02 
5/23/02 
5/23/02 

5/25/02 
5/25/02 
5/25/02 
5/25/02 
5/25/02 
5/25/02 
5/25//02 
5/25/02 
5/25/02 
5/25/02 
5/25/02 

1009 
1043 
1055 
1107 
1118 
1130 
1141 

1748 
1823 
1835 
1846 
1858 
1909 
1921 
1933 
1944 
1956 
2031 

5/25/02 2105 
5/25/02 2117 
5/25/02 2129 
5/25/02 2140 
5/25/02 2152 
5/25/02 2203 
5/25/02 2215 

5/23/02 
5/23/02 
5/23/02 
5/23/02 
5/23/02 
5/23/02 
5/23/02 

5/25/02 
5/25/02 
5/25/02 
5/25/02 
5/25/02 
5/25/02 
5/25/02 
5/25/02 
5/25/02 
5/25/02 
5/25/02 

5/25/02 
5/25/02 
5/25/02 
5/25/02 
5/25/02 
5/25/02 
5/25/02 

1009 
1043 
1055 
1107 
1118 
1130 
1141 

1748 
1823 
1835 
1846 
1858 
1909 
1921 
1933 
1944 
1956 
2031 

2105 
2117 
2129 
2140 
2152 
2203 
2215 

OK 
OK 
OK 
OK 
OK 
OK 
OK 

ROHT 
ROHT 
ROHT 
ROHT 
ROHT 
ROHT 
ROHT 
ROHT 
ROHT 
ROHT 
ROHT 

ROHT 
ROHT 
OK 
OK 
OK 
OK 
OK 
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Atlantic Coast Laboratories, Inc. 

Case Narrative 

Client: Maryland Environmental Service 
Project: Hart-Miller Island Groundwater Monitoring-May/June 2002 
Work Orders:      0205910, 0205990,0205995, 0205997, 0205B34, 0206243 

Alkalinity 

All analyses were conducted within holding times. 

All sample duplicates had % RPD < 10%. 

Sulfide 

All analyses were conducted within holding times 

PC Summary Run Date 5/28/02 

/ 

Run Date 06/07/02 

Blank 
LFB 

Duplicate 

Matrix Spike 

0.06 mg/L 
All 90-110% 

0205968-01* 22% RPD 
0205990-01 13% RPD 
0205990-11 4.1% RPD 
0205995-11    20% RPD 

0205968-01* 33% 
0205990-01 80% 
0205990-11 85% 
0205995-11   66% 

<0.03 
All 90-110% 

0205C06-01A0%RPD 
0205B34-08    35% RPD Samples ND 

0205C06-01A82% 
0205B34-08    89% 

* Batch QC; not an HMI sample. 

Ortho-Phosphate 

All samples were run outside of holding time. The reasons for samples run outside of holding times are indicated in the 
"comment" column as follows: AOHT-analyzed outside of holding time; ROHT-received outside of holding time. Of a 
total of 45 samples, 22 were received with holding times expired. 

Sample ID Collection D/T Receipt D/T Analysis .D/T 

0950 

Comments 

0205910-01 5/21/02 1020 5/22/02 1500 5/30/02 AOHT 
0205910-02 5/21/02 1102 5/22/02 1500 5/30/02 0950 AOHT 
0205910-03 5/21/02 1140 5/22/02 1500 5/30/02 0950 AOHT 
0205910-04 5/21/02 1255 5/22/02 1500 5/30/02 0950 AOHT 
0205910-05 5/21/02 1300 5/22/02 1500 5/30/02 0950 AOHT 
0205910-06 5/21/02 1330 5/22/02 1500 5/30/02 0950 AOHT 
0205910-07 5/21/02 1350 5/22/02 1500 5/30/02 0950 AOHT 

0205990-01 5/22/02 0905 5/24/02 1400 5/31/02 0710 ROHT 
0205990-02 5/22/02 0915 5/24/02 1400 5/31/02 0710 ROHT 
0205990-03 5/22/02 0940 5/24/02 1400 5/31/02 0710 ROHT 
0205990-04 5/22/02 0955 5/24/02 1400 5/31/02 0710 ROHT 
0205990-05 5/22/02 1015 5/24/02 1400 5/31/02 0710 ROHT 
0205990-06 5/22/02 1015 5/24/02 1400 5/31/02 0710 ROHT 
0205990-07 5/22/02 1020 5/24/02 1400 5/31/02 0710 ROHT 
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Client: 
Project: 
Work Orders: 

Atlantic Coast Laboratories, Inc. 

Case Narrative 

Maryland Environmental Service 
Hart-Miller Island Groundwater Monitoring-May/June 2002 
0205910, 0205990,0205995, 0205997, 0205B34, 0206243 

N02 N03 
Sample ID Collection D/T Receipt D/T Analvsis D/T Analvsis D/T 

0205995-09 5/23/02 1215 5/24/02 1400 5/25/02 2227 5/25/02 2227 OK 
0205995-10 5/23/02 1230 5/24/02 1400 5/25/02 2238 5/25/02 2238 OK 
0205995-11 5/23/02 1305 5/24/02 1400 5/25/02 2313 5/25/02 2313 OK 

0205997-01 5/23/02 1335 5/24/02 1400 5/25/02 2348 5/25/02 2348 AOHT 
0205997-02 5/23/02 1345 5/24/02 1400 5/25/02 2359 5/25/02 2359 AOHT 

0205B34-01 5/28/02 0810 5/29/02 1500 5/30/02 2345 5/30/02 2345 AOHT 
0205B34-02 5/24/02 0930 5/29/02 1500 5/30/02 2356 5/30/02 2356 ROHT 
0205834-03 5/24/02 1020 5/29/02 1500 5/31/02 0008 5/31/02 0008 ROHT 
0205B34-04 5/24/02 1100 5/29/02 1500 5/31/02 0019 5/31/02 0019 ROHT 
0205B34-05 5/24/02 0950 5/29/02 1500 5/31/02 0031 5/31/02 0031 ROHT 
0205B34-06 5/28/02 0820 5/29/02 1500 5/31/02 0043 5/31/02 0043 AOHT 
0205B34-07 5/28/02 0850 5/29/02 1500 5/31/02 0054 5/31/02 0054 AOHT 
0205B34-08 5/28/02 0900 5/29/02 1500 5/31/02 0106 5/31/02 0106 AOHT 
0205B34-09 5/28/02 1005 5/29/02 1500 5/31/02 0141 5/31/02 0141 AOHT 
0205B34-10 5/28/02 1035 5/29/02 1500 5/31/02 0215 5/31/02 0215 AOHT 
0205B34-11 5/28/02 1040 5/29/02 1500 5/31/02 0227 5/31/02 0227 AOHT 

0206243-01 5/31/02 0820 6/06/02 1345 6/08/02 1541 6/08/02 1541 ROHT 
0206243-02 5/31/02 0915 6/06/02 1345 6/08/02 1553 6/08/02 1553 ROHT 
0206243-03 5/31/02 0920 6/06/02 1345 6/08/02 1605 6/08/02 1605 ROHT 
0206243-04 5/31/02 0950 6/06/02 1345 6/08/02 1616 6/08/02 1616 ROHT 

QC Summary 

IC Run-5/23/02-05/23/02 

This run contained initial analysis of samples 0205910-01 through -07. 

Initial and Continuing Calibration Verification 

ICV 
ccv 

Blanks 

ICB 
CCB 

All 90-110% 
All 90-110% 

AI1<MDL 
All < MDL 

Laboratory Fortified Blanks (LFB) 

LFB0957 All 90-110% 

1 
I 
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Atlantic Coast Laboratories, Inc. 

Case Narrative 

Client: 
Project: 
Work Orders: 

Maryland Environmental Service 
Hart-Miller Island Groundwater Monitoring-May/June 2002 
0205910, 0205990, 0205995, 0205997, 0205B34, 0206243 

Duplicates Sample 0205910-01 

Matrix Spikes    Sample 0205910-01 

Bromide 22.1% 
Chloride Over-range; not applicable 
Fluoride 0.0% 
Nitrite 0.0%* 
Nitrate 0.0% 
Sulfate 0.6% 

Bromide 102% 
Chloride Over-range; not applicable 
Fluoride 97% 
Nitrite 139% [1] 
Nitrate 103% 
Sulfate Over-range; not applicable 

NOte [ll: J^t M
10
^

6
 ^T11••5 reSUlted in peak 0verlaP with nitrite' usua'ly obscuring the peak   In this 

case, the chlonde peak overlap resulted in apparent over-recovery of nitrite. 

Dilutions for samples 0205910-06 and -07 were performed on 5/25/02. 

IC Run-5/25/02-05/26/02 

SSSrSSiESS^ ^S'mP"S 0205990"01 'hr0"eh "'^ 02059'3•0, 'hroUSh -">: 0205997-01 and-02; and 

Initial and Continuing Calibration Verification 

ICV 
CCV 

All 90-110% 
All 90-110% except as follows:       CCV 2250; chloride-118%, fluoride-115% 

CCV 0132; chloride-120% sulfate-113% 

Chlonde reanalyses are noted ,n the QC summary tables. Fluoride was reported from this run since all LFB and MS 
recoveries were acceptable. Sulfate was rerun for sample 0205997-02 on 5/31/02 at 2250. Sulfate for 0205997-01 was 
reported from this run (4.30 mg/L) and confirmed in the mn of 6/11/02 at 2345 (5.40 mg/L). 

Blanks 

1 

ICB 
CCB 

A1KMDL 
A1KMDL 

Laboratory Fortified Blanks (LFB^ 

LFB 1604 
LFB 2019 

All 90-110% 
All 90-110% 

Duplicates Sample 0205990-01 Bromide 
Chloride 
Flouride 
Nitrite 
Nitrate 
Sulfate 

0.9% 
Over-range; not applicable 
0.0% 
0.0% [1] 
0.0% 
0.3% 

4G 



Atlantic Coast Laboratories, Inc. 

Case Narrative 

Client: Maryland Environmental Service 
Project: Hart-Miller Island Groundwater Monitoring-May/June 2002 
Work Orders:      0205910, 0205990, 0205995, 0205997, 0205B34, 0206243 

Duplicates Sample 0205990-11 

Duplicates Sample 0205995-11 

Matrix Spikes    Sample 0205990-01 

Sample 0205990-11 

Sample 0205995-11 

Bromide 3.4% 
Chloride 
Flouride 

Over-range; not applicable 
0.0% 

Nitrite 0.0% [1] 
Nitrate 0.0% 
Sulfate 5.5% 

Bromide 1.3% 
Chloride 
Flouride 

Over-range; not applicable 
0.0% 

Nitrite 
Nitrate 

0.0% [1] 
0.0% 

Sulfate Over-range; not applicable 

Bromide 93% 
Chloride 
Fluoride 

Over-range; not applicable 
98% 

Nitrite 0.0% [1] 
Nitrate 101% 
Sulfate 98% 

Bromide 96% 
Chloride 
Fluoride 

Over-range; not applicable 
107% 

Nitrite 0.0% [1] 
Nitrate 104% 
Sulfate 102% 

Bromide 95% 
Chloride 
Fluoride 

Over-range; not applicable 
109% 

Nitrite 0.0% [1] 
Nitrate 100% 
Sulfate Over-range; not applicable 

Note[l]: The high chloride concentrations resulted in peak overlap with nitrite, obscuring the peak. In this case, 
the nitrite MS could not be calculated. 

IC Run-5/30/02-05/31/02 

This run contained initial analysis of samples 0205B34-0I through -12. Dilutions for chloride and sulfate are noted in the 
QC summary. 

Initial and Continuing Calibration Verification 

ICV All 90-110% 
ccv All 90-110% 

Blanks 
ICB A1KMDL 
CCB A1KMDL 
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Atlantic Coast Laboratories, Inc. 

Client: 
Project: 
Work Orders: 

Case Narrative 

Maryland Environmental Service 
Hart-Miller Island Groundwater Monitoring-May/June 2002 
0205910,0205990,0205995, 0205997, 0205B34,0206243 

Laboratory Fortified Blanks fLFB) 

LFB 1711 
LFB 2235 

Duplicates 

All 90-110% 
All 90-110% 

Sample 0205B50-01* 
* Batch QC; not an 

HMI sample 

Duplicates Sample 0205B34-09 

Matrix Spikes     Sample 0205B50-01 * 

Sample 0205B34-09 

Bromide 
Chloride 
Flouride 
Nitrite 
Nitrate 
Sulfate 

Bromide 
Chloride 
Flouride 
Nitrite 
Nitrate 
Sulfate 

Bromide 
Chloride 
Fluoride 
Nitrite 
Nitrate 
Sulfate 

Bromide 
Chloride 
Fluoride 
Nitrite 
Nitrate 
Sulfate 

0.0% 
0.5% 
0.0% 
0.8% 
0.6% 
2.1% 

0.4% 
Over-range; not applicable 
0.0% 
0.0% [1] 
0.0% 
Over-range;not applicable 

95% 
94% 
103% 
97% 
93% 
98% 

90% 
Over-range; not applicable 
111% 
0.0% [1] 
100% 
Over-range; not applicable 

Note[l]: The high chloride concentrations resulted in peak overlap with nitrite, obscuring the peak. In this case 
the nitrite MS could not be calculated. 

IC Run-5/31/02-06/01/02 

This run contained dilutions for chloride and sulfate as noted in the QC summary. 

Initial and Continuing Calibration Verification 

ICV 
ccv 

Blanks 
ICB 
CCB 

All 90-110% 
All 90-110% 

A1KMDL 
A1KMDL 
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Client: 
Project: 
Work Orders: 

Atlantic Coast Laboratories, Inc. 

Case Narrative 

Maryland Environmental Service 
Hart-Miller Island Groundwater Monitoring-May/June, 2002 
0205910, 0205990, 0205995, 0205997, 0205B34, 0206243 

Laboratory Fortified Blanks CLFB') 

LFB 1749 All 90-110% 

Duplicates Sample 0205C32-01* 
* Batch QC; not an 

HMI sample 

Matrix Spikes    Sample 0205C32-01 < 

Chloride 0.8% 
Sulfate 0.7% 

Chloride 94% 
Sulfate 102% 

IC Run-6/07/02-6/08/02 

This run contained initial analysis of samples. 0206243-01 through -04. Dilutions for chloride and sulfate are noted in the 
QC summary. 

Initial and Continuing Calibration Verification 

ICV 
CCV 

All 90-110% 
All 90-110% 

Blanks 
ICB 
CCB 

A1KMDL 
A1KMDL 

Laboratory Fortified Blanks (LFB) 

LFB 1558 
LFB1714 

All 90-110% 
All 90-110% 

Duplicates Sample 0206230-05* 
* Batch QC; not an 

HMI sample 

Matrix Spikes    Sample 0206230-05* 

Bromide 0.0% 
Chloride 0.7% 
Flouride 14.2% 
Nitrite 0.0% 
Nitrate 1.5% 
Sulfate 3.9% 

Bromide 107% 
Chloride 99% 
Fluoride 97% 
Nitrite 110% 
Nitrate 104% 
Sulfate 108% 
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Atlantic Coast Laboratories, Inc. 

Case Narrative 

Client: Maryland Environmental Service 
Project: Hart-Miller Island Groundwater Monitoring-May/June, 2002 
Work Orders:      0205910, 0205990, 0205995, 0205997, 0205B34, 0206243 

IC Run-6/n/02-6/12/02 

This run contained dilutions for chloride as noted in the QC summary. 

Initial and Continuing Calibration Verification 

ICV All 90-110% 
ccv All 90-110% 

Blanks 
ICB All < MDL 
CCB AiKMDL 

Laboratorv Fortified Blanks (LFB) 

LFB 2140 All 90-110% 

Duplicates None performed 

Matrix Spikes    None performed 

IC Run-6/19/02-6/20/02 

This run contained dilutions for chloride as noted in the QC summary. 

Initial and Continuing Calibration Verification 

ICV All 90-110% 
ccv All 90-110% 

Blanks 
ICB All < MDL 
CCB AIKMDL 

Laboratorv Fortified Blanks (LFB) 

LFB 1516 All 90-110% 
LFB 0020 All 90-110% 

Duplicates None performed 

Matrix Spikes    None performed 

IC Run-6/28/02-6/29/02 

This run contained dilutions for sulfate as noted in the QC summary. 

Initial and Continuing Calibration Verification 

ICV All 90-110% 
CCV All 90-110% 
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Blanks 
ICB All < MDL 
CCB All < MDL 

Laboratory Fortified Blanks (LFB^ 

LFB1804 All 90-110% 

Duplicates None performed 

Matrix Spikes None performed 



Atlantic Coast Laboratories, Inc. 

Analysis Reports 

Client: Maryland Environmental Service 
Project: Hart-Miller Island Groundwater Monitoring-May/June, 2002 
Work Orders:      0205910, 0205990,0205995, 0205997, 0205B34, 0206243 
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MARYLAND ENVIRONMENTAL SERVICE 
SAMPLE CHAIN OF CUSTODY 

ATLANTIC LABS 

COC#: 2219 

COST CENTER* 792-7305 
SUB* 1400 
PROJECT: HART-MILLER ISLAND D.M.C.F. 
SAMPLE PURPOSE: Groundwater well study 

d-U}   ^10 

SAMPLES DATE\ 
TIME 

LOCATION TYPE ANALYSIS REQUIPFD #OF 
CONT. 

22131 
05/21/2002 

1020 11A 
GRAB PLEASE SEE SECTION BELOW FOR 

REQUIRED ANALYSIS 
5 

22132 
05/21/2002 

1102 11B 
GRAB PLEASE SEE SECTION BELOW FOR 

REQUIRED ANALYSIS 
5 

22133 
05/21/2002 

1140 12A 
GRAB PI FASE SEE SECTION BELOW FOR 

REQUIRED ANALYSIS 
5 

22134 
05/21/2002 

1255 12B 
GRAB PI.F.ASE SEE SECTION BELOW FOR 

REQUIRED ANALYSIS 
5 

22135 
05/21/2002 

1300 12B-Dup 
GRAB PI.F.ASE SEE SECTION BELOW FOR 

REQUIRED ANALYSIS 
5 

22136 
05/21/2002 

1330 10A 
GRAB PI.F.ASE SEE SECTION BELOW FOR 

REQUIRED ANALYSIS 
5 

22137 
05/21/2002 

1350 10B 
GRAB PLEASE SEE SECTION BELOW FOR 

REQUIRED ANALYSIS 
5 

|                                                                                        TOTAL W^EBER OF CONTAINERS: 35 
CHILLED TO 4 DEGREES'? YES 

1-500 ML HN03 PRES: 
EPA METHODTS 

1- 500 Ml UNPRESERVED 

METHOD#'S 

1- 500 ML H2S04 
METHOD#'S 

Other Anaylsis required: 
Nitrate 
Nitrite 
Hardness 

ANALYSIS REQUIRED 

Metals: Ag,       As.       Cu.        Pb. 
272.2.   206.2.   220.2,    239.2. 

Zn.       Al. Cd. Cr. Fe 
239.2 200.7 

Cations: Sodium. Calcium. Barium. Magnesium. Potassium 

DISSOLVED METALS 
Ag,       As,       Cu.      Pb.       Zn. Al. Cd, Cr. Fe 
272.2, 206.2.   220.2.   239.2.   289.2    270.2.    245.1 

Anions: Choloride, Bromide. Fluoride, Phosphate, Sulfate 

TOC 
415.1 

All other metals 200.7 respectively 

Sulfide 
Ammonia 
Alkalinity 

RELINQUISHED BY: 

^ fa lot•-MS     r 
RELINQUISHED BY:  ^-WA-^Q—^.C 
DATE:   \       ,       TIME^..     _. 

ACCEPTED BY,' 
DATE TIME 

^Xc^LoJi 

ACCEPTED BY:        f/K^ /f 
DATE:  W.. I~   ''TIME: /s^^ 11 



MARYLAND ENVIRONMENTAL SERVICE 
SAMPLE CHAIN OF CUSTODY 

ATLANTIC LABS 

COC#: 2220 

COST CENTERS: 792-7305 
SUB #: U00 

PROJECT: HART-MILLER ISLAND D.M.GF. 
SAMPLE PURPOSE: Groundwater weU study 

SAMPLE* 

22138 

22139 

22140 

22141 

22143 

22144 

2145 

22147 

2148 

22149 

22150 

22151 

2152 

22153 

22154 

22156 

2157 

22158 

2159 

22160 

22162 

22163 

22164 

DATE\ 
TIME 

05/22/2002 
0905 

05/22/2002 
0915 

05/22/2002 
0940 

05/22/2002 
0955 

05/22/2002 
1015 

05/22/2002 
1015 

05/22/2002 
1020 

05/22/2002 
1100 

05/22/2002 
1130 

05/22/2002 
1140 

05/22/2002 
1145 

05/22/2002 
1330 

05/22/2002 
1345 

05/23/2002 
0920 

05/23/2002 
0905 

05/23/2002 
1000 

05/23/2C02 

1000 
05/23/2002 

1100 
05/23/2002 

1215 
05/23/2002 

1230 

05/23/2002 
1305 

05/23/2002 
1335 

05/23/2002 
1345 

1- 500 ML H2S04 
METHODrS 

LOCATION 

9B 

9 A 

8A 

SB 

Surface 
site I 

Surface 
site 1 dupL 

7A 

Surface 
site 2 

TYPE 

GRAB 

GRAB 

GRAB 

GRAB 

GRAB 

GRAB 

GRAB 

GRAB 

CD4B 

CD 4 A 

CD 4 A 
Duplicate 
CD1A 

CD 3 A 

3A 

3B 

5 A 

Duplicate 
5A 

CD 2 A 

6B 

6 A 

4A 

2B 

GRAB 

GRAB 

GRAB 

GRAB 

GRAB 

GRAB 

GRAB 

GRAB 

GRAB 

GRAB 

GRAB 

GRAB 

GRAB 

GRAB 

GRAB 

ANALYSIS REQUIRED 

PLEASE SEE SECTION BELOW FOR 
REQUIRED ANALYSIS 

PLEASE SEE SECTION BELOW FOR 
REQUIRED ANALYSIS 

PLEASE SEE SECTION BELOW FOR 
REQUIRED ANALYSIS 

PLEASE SEE SECTION BELOW FOR 
REQUIRED ANALYSIS 

PLEASE SEE SECTION BELOW FOR 
REQUIRED ANALYSIS 

PLEASE SEE SECTION BELOW FOR 
REQUIRED ANALYSIS 

PLEASE SEE SECTION BELOW FOR 
REQUIRED ANALYSIS 

PLEASE SEE SECTION BELOW FOR 
REQUIRED ANALYSIS 

PLEASE SEE SECTION BELOW FOR 
REQUIRED ANALYSIS 

PLEASE SEE SECTION BELOW FOR 
REQUIRED ANALYSIS 

PLEASE SEE SECTION BELOW FOR 
REQUIRED ANALYSIS 

PLEASE SEE SECTION BELOW FOR 
REQUIRED ANALYSIS 

PLEASE SEE SECTION BELOW FOR 
REQUIRED ANALYSIS 

PLEASE SEE SECTION BELOW FOR 
REQUIRED ANALYSIS 

PLEASE SEE SECTION BELOW FOR 
REQUIRED ANALYSIS 

PLEASE SEE SECTION BELOW FOR 

REQUIRED ANALYSIS 
PLEASE SEE SECTION BELOW FOR 

REQUIRED ANALYSIS 
PLEASE SEE SECTION BELOW FOR 

REQUIRED ANALYSIS 
PLEASE SEE SECTION BELOW FOR 

REQUIRED ANALYSIS 
PLEASE SEE SECTION BELOW FOR 

REQUIRED ANALYSIS 
PLEASE SEE SECTION BELOW FOR 

REQUIRED ANALYSIS 

PLEASE SEE SECTION BELOW FOR 
REQUIRED ANALYSIS 

PLEASE SEE SECTION BELOW FOR 
REQUIRED ANALYSIS 

TOTAL NUMBER OF CONTAINERS: 

#OF 
CONT. 

115 

TOC 
SAMPLES FROZEN?     NO 

415.1 

oaos-Q^i b 

cQp^^ 

Other Anaylsis required: 
Nitrate 
Nitrite 
Hardness 

Sulfide 
Ammonia 
Alkalinity 

R?.UN"Q9«liED BY: 

REUNtfclSHEDBY:    &*?_ WWSk 

nk 
n i A rtvAftA/v \(i 

12 
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r 

/ s 
MARYLAND ENVIRONMENTAL SERVICE 

SAMPLE CHAIN OF CUSTODY 
ATLANTIC LABS 

COC#: 2221 

COST CENTER*: 792-7305 
SUB #: 1400 

PROJECT: HART-MILLER ISLAND D.M.C.F. 
SAMPLE PURPOSE: Groundwater well study 

SAMPLE* 

22146 

22165 

'22166 

y 22168 

22169 

DATE\ 
TIME 

05/28/2002 
0810 

05/24/2002 
0930 

LOCATION 

7B 

surface 3 

05/24/2002 
1020 

05/24/2002 
1100 

05/24/2002 
0950 

\./  22176 

22174 

22175 

22178 

22180 

22181 

05/28/2002 
0820 

05/28/2002 
0850 

05/28/2002 
0900 

05/28/2002 
1005 

05/28/2002 
1035 

SCI B 

SCI A 

surface 4 

CD3B 

TYPE 

GRAB 

GRAB 

GRAB 

ANALYSIS REQUIRED 

PLEASE SEE SECTION BELOW FOR 
REQUIRED ANALYSIS 

PLEASE SEE SECTION BELOW FOR 
REQUIRED ANALYSIS 

#OF 
CONT. 

PLEASE SEE SECTION BELOW FOR 
REQUIRED ANALYSIS 

GRAB     I  PLEASE SEE SECTION BELOW FOR 
REQUIRED ANALYSIS 

GRAB 

GRAB 

1 B 

1 A 

CD1 A 

CD 1 B 

05/28/2002 
1040 

CD1 B 
duplicate 

GRAB 

GRAB 

GRAB 

GRAB 

GRAB 

PLEASE SEE SECTION BELOW FOR 
REQUIRED ANALYSIS 

PLEASE SEE SECTION BELOW FOR 
REQUIRED ANALYSIS 

PLEASE SEE SECTION BELOW FOR 
REQUIRED .ANALYSIS 

PLEASE SEE SECTION BELOW FOR 
REQUIRED ANALYSIS 

PLEASE SEE SECTION BELOW FOR 
REQUIRED ANALYSIS 

PLEASE SEE SECTION BELOW FOR 
REQUIRED ANALYSIS 

PLEASE SEE SECTION BELOW FOR 
REQUIRED ANALYSIS 

TOTAL NUMBER OF CONTAINERS: 55 
SAMPLES FROZEN?     NO 

ANALYSIS REQUIRED 

1-500 ML HN03 PRES: 
EPA METHODTS 

1- 500 MI UNPRESERVED 
METHOD#,S 

1- 500 ML H2S04 

METHODS 

Other Anaylsis required: 
Nitrate 
Nitrite 
Hardness 

Metals: Ag.       As.       Cu.        Pb. Zn.       AL Cd Cr Fe 
272.2.   206.2.   220.2.    239.2.    289.2 200.7 

Cations: Sodium. Calcium. Barium. Magnesium. Potassium 
DISSOLVED MFTArs 

Ag.       As.       Cu.      Pb.       Zn. Al.Cd.Cr. Fe 
272.2. 206.2.   220.2.   239.2.   289.2    270.2.    245.1 

Anions: Choloride. Bromide. Huoride. Phosphate. Sulfate 
All other metals 200.7 respectively 

toe 
415.1 

Sulfide 
Ammonia 
Alkalinity 

RELINQUISHED BV 

DATE: 

RELINQUISHED BY: 
DATE: 

"JQUISHT 

y&^otia^ 
/CTTN) 

ACCEPTED BY 

DATE: 

ACCEPTED BY: 
DATE: 



MARYLAND ENVIRONMENTAL SERVICE 
SAMPLE CHAIN OF CUSTODY 

ATLANTIC LABS 

COST CENTERS: 792-7305 
SUB #: 1400 

PROJECT: HART-MILLER ISLAND D.M.C.F. 
SAMPLE PURPOSE: Groundwatcr well study 

COC»: 2222 

Moini 

SAMPLE# DATE\ 
TIME 

LOCATION TYPE ANALYSIS REQUIRED #OF 
CONT. 

22185 
05/31/2002 

0820 
CD2B GRAB PLEASE SEE SECTION BELOW FOR 

REQUIRED ANALYSIS 
5 

22186 
05/31/2002 

0915 
5B MM 

5 

22187 
05/31/2002 

0920 
5Bdup mm 

5 

22188 
05/31/2002 

0950 
4B mm 5 

TOTAL NUMBER OF CONTAINERS 20 
SAMPLES FROZEN?     NO 

ANALYSIS REQLTRED 

1-500 ML HN03 PRES: 

EPA METHODTS 

1- 500 Ml UNPRESERVED 

METHODrS 

Metals: A%.      As,       Cu,        Pb,        Zn.      Al. Cd. Cr. Fe 

272.2.   206.2.   220.2.    239.2.    289.2 200.7 

Cations: Sodium, Calcium, Barium, Magnesium, Potassium 

DISSOLVED METALS 

Ag.      As,       Cu,      Pb,      Zn,        Al. Cd, Cr, Fe 

272.2, 206.2.   220.2,   239.2.   289.2    270.2,    245.1 

Anions: Choloride. Bromide, Fluoride. Phosphate. Sulfate 
All other met; 

1- 500 ML H2S04 

METHODrS 
TOC 

415.1 

Other Anaytsis required 

Nitrate 

Nitrite 

Hardne 

REUNQL1SHED BY 

DATE: TIME: 

& 

Sulfide 

Ammonia 

irdne£s) Alkalinity 

REUNQUISHED BY 
DATE: TIM 

la\b\c9 
; \l>.*6 

ACCEPTED BY 

DATE: c/6to 
ACCEPTED BY: 
DATE: TIME: 

15 
> 

\   ^    • 

^ 

14 
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A ATLANTIC COAST 
Laboratories, Incorporated 

630 Churchmans Road 
Newark. Delaware   19702 
302-:<}6-9121- 454-3720 (FAX) 

REPORT OF ANALYSIS 

Maryland Environmental  Svc 
2011 Conunerce  Park Drive 
Annapolis,   MD     21401 

Attn:   Mr.   Rex A.   Lloyd 

Order #: 02-05-910 
Date: 08/13/02 13:07 
Work ID: Hart-Miller Island DCMF 
Date Received:  05/22/02 
Date Completed: 06/21/02 

Purchase Order: 98-04-11/1-01 
Invoice Number:   96286 

Act:2170292 
Client Code: MES AB 

SAMPLE IDENTIFICATION 

Sample Sample 

Number Description 

01 22131 11a 

02 22132 lib 

03 22133 12a 

04 22134 12b 

Sample Sample 

Number Description 

05    22135 12b dup 

06    22136 10a 

07     22137 10b 

This cover page is an integral part of the analytical report. 
Laboratory Certifications:    DE  DE00011      PA 68-335 

. MD   138 NJ  DE568 

Certified By 
Warren Van Arsdall 
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Order # 02-05-910 
09/27/02 15:28 TEST RESULTS BY SAMPLE 

Page l 

Sample: 01A  22131 11a 
Collected: 05/21/02 10:20 

Test Description 
Aluminum, ICP 
Arsenic, ICP-MS 
Barium, ICP 
Cadmium, ICP 
Calcium, ICP 
Chromium, ICP 
Copper, ICP 
Digestion, Aqueous, 200.2 
Iron, ICP 
Lead, ICP-MS 
Magnesium, ICP 
Metals, ICP/MS 
Metals, ICP/OES 
Potassium, ICP 
Silver, ICP-MS 
Sodium, ICP 
Total Hardness,Calculation 
Zinc, ICP 

Sample: 01B  22131 11a dissolved 
Collected: 05/21/02 10:20 

Test Description 
Aluminum, ICP 
Arsenic, ICP-MS 
Barium, ICP 
Cadmium, ICP 
Calcium, ICP 
Chromium, ICP 
Copper, ICP 
Iron, ICP 
Lead, ICP-MS 
Magnesium, ICP 
Metals, ICP/MS 
Metals, ICP/OES 
Potassium, ICP 
Silver, ICP-MS 
Sodium, ICP 
Zinc, ICP 

Sample: 01C  22131 11a 
Collected: 05/21/02 10:20 

Category: GW 

Result Det Limit Units By Analyzed Dt/Tm 

ND 0.052 mg/L EL  06/01/02 15:51 
0.004 0.002 mg/L JTH 06/05/02 02:45 

0.049 0.003 mg/L EL 06/01/02 15:51 
ND 0.004 mg/L EL 06/01/02 15:51 
247 0.800 mg/L EL  06/01/02 16:01 
ND 0.008 mg/L EL 06/01/02 15:51 

0.006 0.003 mg/L EL  06/01/02 15:51 

05/28/02 date prepared EL 05/28/02 18:00 
11.3 0.009 mg/L EL  06/01/02 15:51 
ND 0.002 mg/L JTH 06/05/02 02:45 

158 0.040 mg/L EL  06/01/02 16:01 

06/05/02 date analyzed 
06/01/02 date analyzed 

33.5 0.39 mg/L EL  06/01/02 15:51 

ND 0.001 mg/L JTH 06/05/02 02:45 

490 2.00 mg/L EL 06/01/02 16:01 

1270 5.0 mg/L as CaC03 EL  06/01/02 16:01 
0.007 0.003 mg/L EL 06/01/02 15:51 

Category: GW 

Result Det Limit Units By Analyzed Dt/Tm 

ND 0.052 mg/L EL  06/01/02 16:20 

ND 0.002 mg/L JTH 06/05/02 07:24 

0.048 0.003 mg/L EL 06/01/02 16:20 

ND 0.004 mg/L EL  06/01/02 16:20 

256 0.800 mg/L EL  06/01/02 16:04 

ND 0.008 mg/L EL 06/01/02 16:20 
0.007 0.003 mg/L EL 06/01/02 16:20 

ND 0.009 mg/L EL  06/01/02 16:20 

ND 0.002 mg/L JTH 06/05/02 07:24 

164 0.040 mg/L EL  06/01/02 16:04 

06/05/02 date analyzed 

06/01/02 date analyzed 
34.7 0.39 mg/L EL 06/01/02 16:20 

ND 0.001 mg/L JTH 06/05/02 07:24 

511 2.00 mg/L EL  06/01/02 16:04 

ND 0.003 mg/L EL 06/01/02 16:20 

Category: GW 

Test Description 
Bromide, Ion Chrom 
Chloride, Ion Chrom. 
Fluoride, Ion Chrom 

Result Det Limit 

2.50 0.21 

598 0.39 

ND 0.21 

Units By Analyzed Dt/Tm 
mg/L MSO 05/23/02 10:09 
mg/L MSO 05/23/02 10:09 
mg/L MSO 05/23/02 10:09 
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Order # 02-05-910 

09/27/02 15:28 
Page 2 

TEST RESULTS BY SAMPLE 

Test Description 

Ion chromatography. 

Nitrate, Ion Chrom 

Nitrite, Ion Chrom 

Phosphate, Ortho 

Sulfate, Ion Chrom 

Total Alkalinity-Titration 

Result Det Limit 

05/23/02 

ND 0.06 

ND 0.02. 

0.35 0.01 

1440 0.38 

33 1.0 

Units By Analyzed Dt/Tm 

date complete 

mg/L as N MSO 05/23/02 10:09 

mg/L as N MSO 05/23/02 10:09 

mg/L as P BLT 05/30/02 09:50 

mg/L MSO 05/23/02 10:09 

mg/L as CaC03 TLC 06/03/02 08:45 

Sample: 01D  22131 11a 

Collected: 05/21/02 10:20 
Category: GW 

Test Description 

Ammonia, Automated Phenate 

Total Organic Carbon, Aq 

Result Det Limit 

0.29 

1.4 

0.20 

1.0 

Units By Analyzed Dt/Tm 

mg/L as N BLT 05/30/02 11:48 

mg/L KS  05/29/02 11:19 

Sample: 01E  22131 11a 

Collected: 05/21/02 10:20 

Category: GW 

Test Description 

Sulfide, colorimetric 

Result Det Limit 

ND 0.03 

Units By Analyzed Dt/Tm 

mg/L MSO 05/28/02 08:00 

Sample: 02A  22132 lib 

Collected: 05/21/02 11:02 

Category: GW 

Test Description 

Aluminum, ICP 

Arsenic, ICP-MS 
Barium, ICP 

Cadmium, ICP 

Calcium, ICP 

Chromium, ICP 

Copper, ICP 

Digestion, Aqueous, 200.2 

Iron, ICP 

Lead, ICP-MS 

Magnesium, ICP 

Metals, ICP/MS 

Metals, ICP/OES 
Potassium, ICP 

Silver, ICP-MS 
Sodium, ICP 

Total Hardness,Calculation 

Zinc, ICP 

Sample: 02B  22132 lib 

Collected: 05/21/02 11:02 

Result Det Limit Units By Analyzed Dt/Tm 

ND 0.052 mg/L EL  06/01/02 16:23 

ND 0.002 mg/L JTH 06/05/02 03:16 

0.055 0.003 mg/L EL 06/01/02 16:23 

ND 0.004 mg/L EL  06/01/02 16:23 

21.4 0.080 mg/L EL  06/01/02 16:23 

ND 0.008 mg/L EL 06/01/02 16:23 

ND 0.003 mg/L EL 06/01/02 16:23 

05/28/02 date prepared EL 05/28/02 18:00 

9.17 0.009 mg/L EL  06/01/02 16:23 

ND 0.002 mg/L JTH 06/05/02 03:16 

9.21 0.004 mg/L EL 06/01/02 16:23 

06/05/02 date analyzed 

06/01/02 date analyzed 

0.735 0.39 mg/L EL 06/01/02 16:23 

ND 0.001 mg/L JTH 06/05/02 03:16 

6.24 0.20 mg/L EL  06/01/02 16:23 

91.4 0.50 mg/L as CaC03 EL  06/01/02 16:23 

ND 0.003 mg/L EL  06/01/02 16:23 

Category: GW 

Test Description 

Aluminum, ICP 

Arsenic, ICP-MS 

Barium, ICP 

Cadmium, ICP 

Result Det Limit 
ND 0.052 

ND 0.002 

0.026 0.003 

ND 0.004 

Units By, Analyzed Dt/Tm 

mg/L EL 06/01/02 16:26 

mg/L JTH 06/05/02 07:32 

mg/L EL 06/01/02 16:26 

mg/L EL  06/01/02 16:26 
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Order # 02 05-910 

11/13/02 13:11 TEST RESULTS BY SAMPLE 

Page 3 

Test Deecription 

calcium, ICP 
chromium, TCP 
Copper, ICP 

iron, ICP 
Lead, ICP-MS 
Magnesium, ICP 
Metale, ICP/MS 
Metals, ICP/OES 

Potassium, ICP 
Silver, ICP-MS 
Sodium, ICP 

Zinc, ICP 

Sample: 02C   22132 lib 
Collected: 05/21/02 11=02 

Tear. Description 
Bromide, Ion Chrom 
Chloride, Ion Chrom 

Fluoride, Ion Chrom 
Ion chroraatography 

Nitrate, Ion Chrom 
Nitrite, Ion chrom 
Phouphate, Ortho 
Sulfate, Ion Chrom 
Total Alkalinity-Titration 

Sample: 02D   22132 lib 
Collected: 05/21/02 ll!02 

Test Description 
Ammonia, Automated Phenate 
Tohal Organic Carbon, Aq 

Sample: 02E   22132 lib 

Collected: 05/21/02 11:02 

Test Deecription 

Sulfide, colorimetric 

Sample: 03A  22133 12a 
CollOOtedi 05/21/02 11:40 

Tflet Description 
Aluminum, ICP 
Arsenic, ICP-MS 
Barium, TCP 
Cadmium, ICP 
calcium, ICP 
Chromium, ICP 
Cupper, TCP 

Result Det Limit Units ay ftaalvzed Dt/Tm 

21.0 T/S O.OBO mg/L EL 06/01/02 16:26 

ND O.OOS mg/L EL 06/01/02 16:26 

ND O-OO"? mg/L EL 06/01/02 16:26 

0.019 Xf. 
ND 

0.009 cng/L EL  06/01/02 16:26 

0.002 mg/L JTH 06/05/02 07:32 

s-ieXs 0.004 mg/L EL  06/01/02 16:26 

06/05/02 date analyzed 

06/01/02 date analyzed 

1.71 0.39 mg/L EL  06/01/02 16:26 

ND 0.001 mg/L JTH 06/05/02 07:32 

5-41 0.20 mg/L EL  06/01/02 16:26 

ND 0.003 mg/L EL  06/01/02 16:26 

Category; GH 

Result Det Limit Units By Analyzed Dt/Tm 
0.21 mg/L MSO 05/23/02 10:43 
0.39 mg/L MSO 05/23/02 10:43 

0.21 mg/L MSO 05/23/02 10:43 

date complete 
tng/L as N MSO 05/23/02 10:43 
mg/L as N MSO 05/23/02 10:43 

mg/L as P BLT 05/30/02 09:50 
0.38 mg/L MSO 05/23/02 10:43 

117      1.0  mg/L as CaCOS TLC 06/03/02 06:45 

Category: GW 

ND 
2.49 

0.70 
05/23/02 

ND IAX{ 0-06 
ND     0.02 

0 . 02 37 K- 0 •01 
ND 

Result Det Limit 
S.7     0.20 

3.0 0,0  1.0 

Result Det Limit 
0.05 fin   0.03 

Result Det Limit 
ND     0.052 

0.006 jL|fl\0-002 
0.033     0-003 

ND     0.004 

21637$ 0-800 
ND 0.008 
ND     0.003 

Units By Analyzed Ut/Tm 
mg/L as N BLT OS/30/02 11:48 

mg/L KS 05/29/02 11:19 

Category: GW 

unite By Analyzed Dt/Tm 
mg/L MSO 05/28/02 08:00 

category: GW 

Units fty 
mg/L EL 
mg/L JTH 
mg/L EL 
mg/L EL 
mg/L EL 
mg/L EL 
mg/L EL 

Analveed Dt/Tm 
06/01/02 16:29 
06/05/02 03:24 
06/01/02 16:29 
06/01/02 16:29 
06/04/02 20:12 
06/01/02 16:29 
06/01/02 16:29 

M-mh 
56 

Z 30Vd •6e:n so-ekAON •os^e frs* soe iSQVn 1SV00 0I1NV11V :Aa 1N3S 



Order # 02-05-910 
09/27/02 15:28 TEST RESULTS BY SAMPLE 

Page 4 

Test Description 
Digestion, Aqueous, 200.2 
Iron, ICP 
Lead, ICP-MS 
Magnesium, ICP 
Metals, ICP/MS 
Metals, ICP/OES 
Potassium, ICP 
Silver, ICP-MS 
Sodium, ICP 
Total Hardness,Calculation 

Zinc, ICP 

Result Det Limit 

05/28/02 

42.9 0.009 

ND 0.002 

156 0.040 

06/05/02 

06/04/02 

30.1 0.39 

ND 0.001 

506 2.0 

1186 5.0 

ND 0.003 

Units By Analyzed Dt/Tm 
date prepared EL 05/28/02 18:00 

mg/L EL 06/01/02 16:29 
mg/L JTH 06/05/02 03:24 
mg/L EL 06/04/02 20:12 

date analyzed 
date analyzed 

mg/L EL 06/01/02 16:29 
mg/L JTH 06/05/02 03:24 
mg/L EL 06/04/02 20:12 

mg/L as CaC03 EL 06/04/02 20:12 
mg/L EL 06/01/02 16:29 

Sample: 03B   22133 12a 
Collected: 05/21/02 11:40 

Test Description 
Aluminum, ICP 
Arsenic, ICP-MS 
Barium, ICP 
Cadmium, ICP 
Calcium, ICP 
Chromium, ICP 
Copper, ICP 
Iron, ICP 
Lead, ICP-MS 
Magnesium, ICP 
Metals, ICP/MS 
Metals, ICP/OES 
Potassium, ICP 
Silver, ICP-MS 
Sodium, ICP 
Zinc, ICP 

Sample: 03C  22133 12a 
Collected: 05/21/02 11:40 

Test Description 
Bromide, Ion Chrom 
Chloride, Ion Chrom 
Fluoride, Ion Chrom 
Ion chromatography 
Nitrate, Ion Chrom 
Nitrite, Ion Chrom 
Phosphate, Ortho 
Sulfate, Ion Chrom 
Total Alkalinity-Titration 

Category: GW 

Result Det Limit Units By Analyzed Dt/Tm 

ND 0.052 mg/L EL 06/01/02 16:32 

ND 0.002 mg/L JTH 06/05/02 07:40 

0.033 0.003 mg/L EL 06/01/02 16:32 

ND 0.004 mg/L EL 06/01/02 16:32 

223 0.800 mg/L EL  06/04/02 20:16 

ND 0.008 mg/L EL  06/01/02 16:32 

0.005 0.003 mg/L EL  06/01/02 16:32 

8.90 0.009 mg/L EL  06/01/02 16:32 

ND 0.002 mg/L JTH 06/05/02 07:40 

158 0.040 mg/L EL  06/04/02 20:16 

06/05/02 date analyzed 

06/04/02 date analyzed 

32.4 0.39 mg/L EL  06/01/02 16:32 

ND 0.001 mg/L JTH 06/05/02 07:40 

511 2.0 mg/L EL  06/04/02 20:16 

ND 0.003 mg/L EL  06/01/02 16:32 

Category: GW 

Result Det Limit 

3.50 0.21 

789 0.39 

ND 0.21 

05/23/02 

ND 0.06 

ND 0.02 

0.01 0.01 

1512 0.38 

ND 1.0 

Units By Analyzed Dt/Tm 
mg/L MSO 05/23/02 10:55 
mg/L MSO 05/23/02 10:55 
mg/L MSO 05/23/02 10:55 

date complete 
mg/L as N MSO 05/23/02 10:55 
mg/L as N MSO 05/23/02 10:55 
mg/L as P BLT 05/30/02 09:50 

mg/L MSO 05/23/02 10:55 
mg/L as CaC03 TLC 06/03/02 08:45 
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Sample: 03D  22133 12a 

Collected: 05/21/02 11:40 

Teat Dcocription 

Ammonia, Automated Phenate 

Total Organic carbon, Aq 

Sample: 03K  22133 
Collected: 05/21/02 11:40 

Test Description 
Sulfide, colorimetric 

Sample: 04A  22134 12b 
Collected: 05/21/02 12:55 

Teet Description 

Aluminum, ICP 
Arsenic, ICP-MS 

Barium, ICP 
Cadmium, ICP 
Calcium, ICP 

Chromium, ICP 
Copper, ICP 
Digestion, Aqueous, 200.2 

iron, ICP 
Lead, ICP-MS 
Magnesium, ICF 

MetalB, ICP/MS 
Metals, ICP/OES 
potaasium, ICP 

Silver, ICP-MS 
Sodium, ICP 
Total Hardne.BH.CalKulation 

Zinc, ICP 

Sample: 040  22134 121) 
Collected: OS/21/02 12:55 

Test Description 
Aluminum, ICP 
Arsenic, ICP-MS 

Barium, ICP 
CacJiniuiu, ICP 
Calcium, ICP 
Chromium, ICP 
Copper, ICP 
Iron, ICP 
Lead, ICP-MS 
Magnesium, ICP 
Metal8, ICP/MS 

Result pet Limit 

0.84     0-20 
1.3 0,(7  1.0 

Category: GW 

Unite By Analyzed Dt/Tm 

mg/L as N BLT 05/30/02 11s48 
mg/L KS  05/29/02 11:19 

Category: GW 

Result Det Limit tinita By Analyzed Dt/Tm 

°-o*P,f> C .03 mg/L MSO 05/28/02 08:00 

Category: GW 

Result Dec 1 Liimit Units By Analyzed Dt/Tm 

0.081 (3 0 0 .052 mg/L EL  06/01/02 16-.35 

NDnL.nt) .002 mg/L JTH 06/05/02 03:32 

0.080     0 .003 mg/L EL 06/01/02 16:35 

ND     0 .004 mg/L EL 06/01/02 16:35 

24.93^ 0 .080 mg/L EL 06/01/02 16:35 

ND    0 .008 mg/L EL  06/01/02 16:35 

0.006     0 

05/28/02 

.003 mg/L EL 06/01/02 16:35 

date prepared EL 05/28/02 18:00 

3.76     0 .009 mg/L EL 06/01/02 16:35 

ND    0 .002 mg/L JTH 06/05/02 03:32 

7.8SXS 0 .004 mg/L EL  06/01/02 16i35 

06/05/02 date analyzed 

06/01/02 date analyzed 

7.81 0.39 mg/L EL  06/01/02 16:35 

ND    0.001 mg/L JTH 06/05/02 03:32 

11.8 0.20 mg/L EL  06/01/02 16:35 

94.4 0.50 mg/L as CaC03 EL 06/01/02 16:35 

o.oioX^ 5.003 mg/L EL  06/01/02 16:35 

Category; GW 

Result Det Limit Units By jvnalvzed Dt/Tm 

0.0576.O 0.052 mg/L EL  06/01/02 16:38 

ND^LyWO-002 mg/L JTH 06/05/02 07:48 

0.047 0.003 mg/L EL  06/01/02 16:38 

ND 0.004 mg/L EL  06/01/02 16:38 

24.3X5 o.oao mg/L EL  06/01/02 16i38 

ND 0.008 mg/L EL  06/01/02 16:38 

ND 0.003 mg/L EL  06/01/02 16:38 

0.103X • 
ND  * 

0.009 mg/L EL  06/01/02 16:38 

0.002 mg/L JTH 06/05/02 07i4e 

•7.77XS 0-004 mg/L EL  06/01/02 16:38 

06/05/02 date analyzed 

C 30Vd '•GZ-Vl S0-ekA0N '•QZLQ  frSfr soe 
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Test Description 
Metals, ICP/OES 
Potassium, ICP 
Silver, ICP-MS 
Sodium, ICP 
Zinc, ICP 

Result Det Limit 

06/01/02 

6.48 0.39 
ND 0.001 

11.1 0.20 

ND 0.003 

Units By Analyzed Dt/Tm 
date analyzed 

mg/L EL 06/01/02 16:38 
mg/L JTH 06/05/02 07:48 
mg/L EL 06/01/02 16:38 
mg/L EL  06/01/02 16:38 

Sample: 04C  22134 12b 
Collected: 05/21/02 12:55 

Category: GW 

Test Description 
Bromide, Ion Chrom 
Chloride, Ion Chrom 
Fluoride, Ion Chrom 
Ion chromatography 
Nitrate, Ion Chrom 
Nitrite, Ion Chrom 
Phosphate, Ortho 
Sulfate, Ion Chrom 
Total Alkalinity-Titration 

Result Det Limit 

ND 0.21 

3.11 0.39 

0.31 0.21 

05/23/02 

ND 0.06 

ND 0.02 

0.20 0.01 

1.52 0.38 

136 1.0 

Units By Analyzed Dt/Tm 
mg/L MSO 05/23/02 11:07 
mg/L MSO 05/23/02 11:07 
mg/L MSO 05/23/02 11:07 

date complete 
mg/L as N MSO 05/23/02 11:07 
mg/L as N MSO 05/23/02 11:07 
mg/L as P BLT 05/30/02 09:50 

mg/L MSO 05/23/02 11:07 
mg/L as CaC03 TLC 06/03/02 08:45 

Sample: 04D   22134 12b 
Collected: 05/21/02 12:55 

Test Description 
Ammonia, Automated Phenate 
Total Organic Carbon, Aq 

Sample: 04E   22134 12b 
Collected: 05/22/02 12:55 

Test Description 
Sulfide, colorimetric 

Sample: 05A  22135 12b dup 
Collected: 05/21/02 13:00 

Test Description 
Aluminum, ICP 
Arsenic, ICP-MS 
Barium, ICP 
Cadmium, ICP 
Calcium, ICP 
Chromium, ICP 
Copper, ICP 
Digestion, Aqueous, 200.2 
Iron, ICP 
Lead, ICP-MS 
Magnesium, ICP 
Metals, ICP/MS 
Metals, ICP/OES 
Potassium, ICP 

Category: GW 

Result Det Limit Units By Analyzed Dt/Tm 

5.1 0.20 mg/L as N BLT 05/30/02 11:48 

2.8 1.0 mg/L KS 

Category 

05/29/02 

GW 

11:19 

Result Det Limit Units By Analyzed Dt/Tm 

ND 0.03 mg/L MSO 

Category 

05/28/02 

: GW 

08:00 

Result Det Limit Units By Analyzed Dt/Tm 

0.078 0.052 mg/L EL 06/01/02 16:41 

ND 0.002 mg/L JTH 06/05/02 03:40 

0.082 0.003 mg/L EL 06/01/02 16:41 

ND 0.004 mg/L EL 06/01/02 16:41 

25.4 0.080 mg/L EL 06/01/02 16:41 

ND 0.008 mg/L EL 06/01/02 16:41 

0.004 0.003 mg/L EL 06/01/02 16:41 

05/28/02 date prepared EL 05/28/02 18:00 

3.87 0.009 mg/L EL 06/01/02 16:41 

ND 0.002 mg/L JTH 06/05/02 03:40 

7.91 0.004 mg/L EL 06/01/02 16:41 

06/05/02 date analyzed 

06/01/02 date analyzed 

8.07 0.39 mg/L EL 06/01/02 16:41 
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Test Deecription 

Silver, ICP-MS 
Sodium, TCP 
Total Hardncaa,Calculation 

Zinc, ICP 

Sample: 05B  22135 12b dup 
Collected: 05/21/02 13:00 

Test DeBcriotion 
Aluminum, ICP 
Arsenic, ICP-MS 
Barium, ICP 

Cadmium, ICP 
Calcium, ICP 
Chromium, ICP 

Copper, ICP 

Iron, ICP 
Lead, ICP-MS 

Magnesium, ICP 
Metale, ICP/MS 

Metale, ICP/OES 
Potassium, ICP 
Silver, ICP-MS 

Sodium, ICP 
Zinc, ICP 

Sample: 05C  22135 12b dup 
Collected: 05/21/02 13:00 

Test Description 

Bromide, Ion Cbrom 
Chloride, Ion Chrom 
Fluoride, Ton Oirom 
Ion ohromatography 
Nitrate, Ion Chrom 
Nitrite, ion Chrom 
Phosphate, Ortho 
Sulfate, Ion Chrom 
Total Alkalinity-Titration 

Sample: 05n  22135 12b dup 
Collected. 05/21/02 13t00 

Test Description 
Ammonia, Automated Phenate 

Total Organic Carbon, Aq 

Result Det Limit 

ND 0.001 
11.4 0.20 

96.1 0.50 

ND KCf 0.003 

Result    Det Limit 
ND 0-052 
NDU^ftp-002 

0,052 0.003 
ND 0.004 

25.1^$    0-080 
ND 

ND 

ND 

7.79XS 
06/05/02 
06/01/02 

7.17 
ND 

11.7 

ND 

0.008 

0-003 
0.009 
0.002 

0.004 

0.39 

0.001 
0.20 

0.003 

Units By Analyzed Pt/Tm 
mg/L JTH 06/05/02 03:40 
mg/L EL 06/01/02 16:41 

mg/L as CaC03 EL  06/01/02 16i41 

mg/L EL 06/01/02 16:41 

Category-. GH 

Result Det Limit 

ND 0. 21 

3.52 0 39 
0.23 0 21 

05/23/02 
0.33 T.$ 0 06 

ND 0 .02 

0.22 XK^ .01 
1.09 0 .38 
135 1.0 

Units By 
mg/L EL 
mg/L JTH 
mg/L EL 

mg/L BL 
mg/L EL 
mg/L EL 
mg/L EL 

mg/L EL 
mg/L JTH 

mg/L EL 
date analyzed 

date analyzed 
mg/L EL 
mg/L JTH 

mg/L EL 
mg/L EL 

Analyzed Dt/Tm 
06/01/02 
06/05/02 
06/01/02 

06/01/02 
06/01/02 
06/01/02 
06/01/02 

06/01/02 
06/05/02 

06/01/02 

16:44 
07:55 
16:44 

16:44 
16:44 
16:44 
16:44 

16:44 
07:55 

16:41 

Result pet Limit 
5.1     0-20 

30 0,0     I-0 

06/01/02 16=44 
06/05/02 07:55 
06/01/02 16:44 

06/01/02 16:44 

Catecfory: GW 

Units B^ Analyzed Dt/Tm 
mg/L MSO 05/23/02 llilS 
mg/L MSO 05/23/02 11:18 
mg/L MSO 05/23/02 11:18 

date complete 
mg/L as N MSO 05/23/02 11:18 
mg/L as N MSO 05/23/02 11:18 
mg/L as P BLT 05/30/02 09:50 

mg/L MSO 05/23/02 11:18 
mg/L as CaC03 TLC 06/03/02 08:45 

Category: GH 

Units By Analysed DL/Tm 
mg/L as N BLT 05/30/02 11:48 

mg/L KS 05/29/02 11:19 
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Sample: 05E  22135 12b dup 
Collected: 05/21/02 13:00 

Category: GW 

Test Description 
Sulfide, colorimetric 

Result 
0.13 

Pet Limit 
0.03 

Units By Analyzed Dt/Tm 
mg/L MSO 05/28/02 08:00 

Sample: 06A  22136 10a 
Collected: 05/21/02 13:30 

Category: GW 

Test Description 
Aluminum, ICP 
Arsenic, ICP-MS 
Barium, ICP 
Cadmium, ICP 
Calcium, ICP 
Chromium, ICP 
Copper, ICP 
Digestion, Aqueous, 200.2 
Iron, ICP 
Lead, ICP-MS 
Magnesium, ICP 
Metals, ICP/MS 
Metals, ICP/OES 
Potassium, ICP 
Silver, ICP-MS 
Sodium, ICP 
Total Hardness,Calculation 
Zinc, ICP 

Sample: 06B   22136 10a 
Collected: 05/21/02 13:30 

Test Description 
Aluminum, ICP 
Arsenic, ICP-MS 
Barium, ICP 
Cadmium, ICP 
Calcium, ICP 
Chromium, ICP 
Copper, ICP 
Iron, ICP 
Lead, ICP-MS 
Magnesium, ICP 
Metals, ICP/MS 
Metals, ICP/OES 
Potassium, ICP 
Silver, ICP-MS 
Sodium, ICP 
Zinc, ICP 

Result Det Limit Units By Analyzed Dt/Tm 

ND 0.052 mg/L EL 06/01/02 16:58 

0.003 0.002 mg/L JTH 06/05/02 04:03 
0.020 0.003 mg/L EL  06/01/02 16:58 

ND 0.004 mg/L EL  06/01/02 16:58 

436 3.20 mg/L EL 06/04/02 20:19 

ND 0.008 mg/L EL 06/01/02 16:58 

0.014 0.003 mg/L EL  06/01/02 16:58 

05/28/02 date prepared EL 05/28/02 18:00 

15.2 0.009 mg/L EL  06/01/02 16:58 

ND 0.002 mg/L JTH 06/05/02 04:03 

414 0.160 mg/L EL 06/04/02 20:19 
06/05/02 date analyzed 

06/04/02 date analyzed 

84.0 0.39 mg/L EL 06/01/02 16:58 

ND 0.001 mg/L JTH 06/05/02 04:03 

1396 8.00 mg/L EL 06/04/02 20:19 

2794 20 mg/L as CaC03 EL 06/04/02 20:19 

0.465 0.003 mg/L EL 06/01/02 

Category: GW 

16:58 

Result Det Limit Units By Analyzed Dt/Tm 

ND 0.052 mg/L EL 06/01/02 17:01 

ND 0.002 mg/L JTH 06/05/02 08:03 

0.019 0.003 mg/L EL  06/01/02 17:01 

ND 0.004 mg/L EL 06/01/02 17:01 

429 3.30 mg/L EL 06/04/02 20:22 

ND 0.008 mg/L EL 06/01/02 17:01 

0.009 0.003 mg/L EL 06/01/02 17:01 

ND 0.009 mg/L EL 06/01/02 17:01 

ND 0.002 mg/L JTH 06/05/02 08:03 

409 0.165 mg/L EL  06/04/02 20:22 

06/05/02 date analyzed 

06/04/02 date analyzed 

84.6 0.39 mg/L EL 06/01/02 17:01 

ND 0.001 mg/L JTH 06/05/02 08:03 

1394 8.24 mg/L EL 06/04/02 20:22 

0.418 0.003 mg/L EL 06/01/02 17:01 

Gi 
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Sample: 06C   22136 10a 

Collected: 05/21/02 13:30 

Category: GW 

Test Description 

Bromide, Ion Chrom 

Chloride, Ion Chrom 

Fluoride, Ion Chrom 

Ion chromatography 

Nitrate, Ion Chrom 

Nitrite, Ion Chrom 

Phosphate, Ortho 

Sulfate, Ion Chrom 
Total Alkalinity-Titration 

Result Det Limit 

10.4 0.21 

3725 0.39 
ND 0.21 

05/25/02 

ND 0.06 

ND 0.02 

0.09 0.01 

5929 0.38 
26 1.0 

Units By Analyzed Dt/Tm 

mg/L MSO 05/23/02 11:30 

mg/L MSO 05/25/02 17:02 

mg/L MSO 05/23/02 11:30 

date complete 

mg/L as N MSO 05/23/02 11:30 

mg/L as N MSO 05/23/02 11:30 

mg/L as P BLT 05/30/02 09:50 

mg/L MSO 05/25/02 17:02 

mg/L as CaC03 TLC 06/03/02 08:45 

Sample: 06D  22136 10a 

Collected: 05/21/02 13:30 

Category: GW 

Test Description 

Ammonia, Automated Phenate 

Total Organic Carbon, Aq 

Result Det Limit 

3.5 

3.4 

0.20 

1.0 

Units By Analyzed Dt/Tm 

mg/L as N BLT 05/30/02 11:48 

mg/L KS  05/29/02 11:19 

Sample: 06E  22136 10a 
Collected: 05/21/02 13:30 

Category: GW 

Test Description 

Sulfide, colorimetric 

Result Det Limit 

ND 0.03 

Units By Analyzed Dt/Tm 

mg/L MSO 05/28/02 08:00 

Sanple: 07A  22137 10b 

Collected: 05/21/02 13:50 

Category: GW 

Test Description 

Aluminum, ICP 

Arsenic, ICP-MS 

Barium, ICP 

Cadmium, ICP 

Calcium, ICP 

Chromium, ICP 

Copper, ICP 

Digestion, Aqueous, 200.2 

Iron, ICP 

Lead, ICP-MS 
Magnesium, ICP 

Metals, ICP/MS 

Metals, ICP/OES 

Potassium, ICP 

Silver, ICP-MS 

Sodium, ICP 

Total Hardness,Calculation 

Zinc, ICP 

Result Det Limit Units By Analyzed Dt/Tm 

ND 0.052 mg/L EL 06/01/02 17:04 

0.003 0.002 mg/L JTH 06/05/02 04:10 

0.107 0.003 mg/L EL 06/01/02 17:04 

ND 0.004 mg/L EL 06/01/02 17:04 

356 3.20 mg/L EL 06/04/02 20:25 

ND 0.008 mg/L EL 06/01/02 17:04 

ND 0.003 mg/L EL 06/01/02 17:04 

05/28/02 date prepared EL 05/28/02 18:00 

17.2 0.009 mg/L EL 06/01/02 17:04 

ND 0.002 mg/L JTH 06/05/02 04:10 

311 0.160 mg/L EL 06/04/02 20:25 

06/05/02 date analyzed 

06/04/02 date analyzed 

60.1 0.39 mg/L EL 06/01/02 17:04 

ND 0.001 mg/L JTH 06/05/02 04:10 

1299 8.00 mg/L EL 06/04/02 20:25 

2171 20 mg/L as CaC03 EL 06/04/02 20:25 

ND 0.003 mg/L EL 06/01/02 17:04 

b2 
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Sample: 07B  22137 10b 
Col 1 pct-.nd: 05/21/02 13:50 

Teat Dtteeriotlon 

Aluminum, ICP 
Arsenic, 1CP-MS 

Barium, ICP 
Codmivim, ICP 

Calcium, ICP 
ChromHum, ICP 

copper, ICP 
Iron, ICP 
Lead, ICP-MS 
Magnesium, ICP 

Metals, ICP/MS 

Metale, ICP/OES 
Potassium, ICP 
Silver, TCP-MS 

Sodium, ICP 

zinc, ICP 

Sample: 07C  22137 10b 

Collectea: 05/21/02 13:50 

Test Description 
Bromide, Ion Chrom 

Chloride, Ion Chrom 

Fluoride, Ion Chrom 
ion chromatography 

Nitrate, Ion Chrom 
Nitrite, Ion Chrom 
Phosphate, Ortho 
Sulfate, ion Chrom 
Total aikalinity-Titration 

SiUfilv: 07D   22137 10b 
Collected: 0b/2l/02 13:50 

Test Description 
Ammonia, Automated Phenate 
Tot-.al Organic Carbon, Aq 

Sample: 07E  22137 10b 
Collectedi 05/22/02 13i50 

Teat Deccription 
Sulfide, colorimetrlc 

Category: GW 

Result 

ND 

o.ooaL,^ 
0.064 

ND 

355 j;$ 

0.009 

NDtlXf 
ND 

306 T,5 
06/05/02 

06/04/02 
61-2 

ND 
1282 

ND 

Pet Limit 

0.0S2 
0.002 

0.003 

0.004 
3.30 

0.008 
0.003 

0.009 
0.002 

0.165 

0.39 
0.001 
8.24 

0.003 

Result Pet Limit 

11.3-3TJC 0.21 
4193     0.39 
ND     0.21 

0b/2b/02 
NDlQlf 0.06 
ND     0.02 

0.46 07JV0-01 
4240 
132 

0.38 
1.0 

Unite By 

mg/L EL 
mg/L JTH 

mg/L EL 

mg/L EL 
mg/L EL 

mg/T.. RT. 

mg/L EL 

mg/L EL 
mg/L JTH 

mg/L EL 
date analyzed 

date analyzed 
mg/L EL 
mg/L JTH 
mg/L EL 

mg/L EL 

Result Pet Limit 
7.1     0.20 
4-2<&(0  

1-0 

Analyzed Dt/Tm 

06/01/02 17:07 
06/05/02 08:11 

06/01/02 17:07 

06/01/02 17.07 
06/04/02 20:28 

06/01/02 17:07 
06/01/02 17:07 

06/01/02 17:07 
06/05/02 08:11 

06/04/02 20:28 

06/01/02 17:07 
06/05/02 08:11 
06/04/02 20:28 
06/01/02 17:07 

Category: GW 

Units By Analyzed Dt/Tm 
mg/L MSO 05/23/02 11:41 

mg/L MSO 05/25/02 17:14 
tng/L MSO 05/23/02 11:41 

dace complete 
mg/L as N MSO 05/23/02 11:41 
mg/L as N MSO 05/23/02 11:41 
mg/L aB P BLT 05/30/02 09:50 

mg/L MSO 05/25/02 17:14 
mg/L at? CaC03 TLC 06/03/02 08:45 

Category: GW 

Units By Analyzed Dt/Tm 

mg/L as N BLT 05/30/02 11:48 
mg/L KS OS/29/02 11:19 

category: ow 

Result Pet Limit 
0.05 |2 O 0.03 

Units gy Analyzed Dt/Tm 
mg/L MSO 05/28/02 08:00 
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TEST METHODOLOGIES 

Silver (Ag) - ICP-MS 
Wastewater & drinking water 
RCRA TCLP & groundwater 
Solids 

EPA Method 200.8 
SW 846 Method 6020 
SW 846 Method 6020 

Aluminum (Al) - ICP (Inductively Coupled Plasma Emission Spectroscopy) 
Wastewater & drinking water  EPA (1983) Method 200.7 
RCRA TCLP & groundwater      SW 846 Method 6010 
Solids SW 846 Method 6010 

Arsenic (As) - ICP-MS 
Wastewater & drinking water 
RCRA TCLP & groundwater 
Solids 

EPA Method 200.8 
SW 846 Method 6020 
SW 846 Method 6020 

Barium (Ba) - ICP (Inductively Coupled Plasma Emission Spectroscopy) 
Wastewater & drinking water  EPA Method 200.7 
RCRA TCLP & groundwater      SW 846 Method 6010 
Solids SW 846 Method 6010 

Calcium (Ca) - ICP (Inductively Coupled Argon Plasma Emission Spectroscopy) 
Wastewater &  drinking water  EPA (1983) Method 200.7 
RCRA TCLP & groundwater      SW 846 Method 6010 
Solids SW 846 Method 6010 

Cadmium (Cd) - ICP (Inductively Coupled Argon Plasma Emission Spectroscopy) 
Wastewater & drinking water  EPA (1983) Method 200.7 
RCRA TCLP & groundwater      SW 846 Method 6010 
Solids SW 846 Method 6010 

Chromium (Cr) - ICP (Inductively Coupled Argon Plasma Emission Spectroscopy) 
Wastewater & drinking water  EPA (1983) Method 200.7 
RCRA TCLP & groundwater      SW 846 Method 6010 
Solids SW 846 Method 6010 

Copper (Cu) - ICP (Inductively Coupled Argon Plasma Emission Spectroscopy) 
Wastewater & drinking water  EPA (1983) Method 200.7 
RCRA TCLP & groundwater      SW 846 Method 6010 
Solids SW 846 Method 6010 

Digestion Method 200.2 

Iron (Fe) - ICP (Inductively Coupled Argon Plasma Emission Spectroscopy) 
Wastewater & drinking water  EPA (1983) Method 200.7 
RCRA TCLP & groundwater      SW 846 Method 6010 
Solids SW 846 Method 6010 

Hardness, Total SM2340B   ICP, Calculation 

ICP (Inductively Coupled Argon Plasma Emission Spectroscopy) 
Wastewater & drinking water  EPA Method 200.7 

M 
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TEST METHODOLOGIES 

RCRA TCLP & groundwater 

Solids 

SW 846 Method 6010 

SW 846 Method 6010 

ICP/MS (Inductively Coupled Argon Plasma Mass Spectrometry) 

Wastewater & drinking water  EPA Method 200.8 

RCRA TCLP & groundwater      SW 846 Method 6020 

Solids SW 846 Method 6020 

Potassium (K) - ICP (Inductively Coupled Argon Plasma Emission Spectroscopy) 

Wastewater & drinking water  EPA (1983) Method 200.7 

RCRA TCLP & groundwater      SW 846 Method 6010 

Solids SW 846 Method 6010 

Magnesium (Mg) - ICP (Inductively Coupled Argon Plasma Emission Spectroscopy) 

Wastewater & drinking water  EPA (1983) Method 200.7 

RCRA TCLP & groundwater      SW 846 Method 6010 

Solids SW 846 Method 6010 

Sodium (Na) - ICP (Inductively Coupled Argon Plasma Emission Spectroscopy) 

Wastewater & drinking water  EPA (1983) Method 200.7 

RCRA TCLP & groundwater      SW 846 Method 6010 

Solids SW 846 Method 6010 

Lead (Pb) - ICP-MS 

Wastewater & drinking water 

RCRA TCLP & groundwater 

Solids 

EPA Method 200.8 

SW 846 Method 6020 

SW 846 Method 6020 

Zinc (Zn) - ICP (Inductively Coupled Argon Plasma Emission Spectroscopy) 

Wastewater & drinking water  EPA (1983) Method 200.7 

RCRA TCLP & groundwater      SW 846 Method 6010 

Solids SW 846 Method 6010 

Total Organic Carbon, Aqueous EPA Method 415.1 

SW-846 Method 9060 

Total Alkalinity 

Bromide by IC 

SM 2320B (titrimetric) 

USEPA 3 00.0 

Chloride, Ion Chromatography 

Drinking water, wastewater 

Groundwater, RCRA wastes 

Method 300.0 

SW-846 Method 9056 

Fluoride, Ion Chromatography 

Drinking water, wastewater 

Groundwater, RCRA wastes 

Method 300.0 
SW-846 Method 9056 

Ammonia SM 4500-NH3-G 19th ed.  Automated phenate i 

EPA Method 350.1 

Nitrite, Ion Chromatography 

bo 
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Drinking water, wastewater 
Groundwater, RCRA wastes 

Method 300.0 
SW-846 Method 9056 

Nitrate, Ion Chromatography 
Drinking water, wastewater 
Groundwater, RCRA wastes 

Method 300.0 
SW-846 Method 9056 

Phosphate, Ortho EPA Method 365.3 
(colorimetric, ascorbic acid) 

Sulfide in Aqueous Samples EPA Method 376.2 - Methylene Blue Method 

Sulfate, Ion Chromatography 
Drinking water, wastewater 
Groundwater, RCRA wastes 

Method 300.0 
SW-846 Method 9056 

bo 



A ATLANTIC COAST 
Laboratories. Incorporated 

630 Churchmans Road 
Newark. Delaware  10702 
302-266-9121 • 454-S720 [FAX, 

REPORT OF ANALYSIS 

Maryland Environmental Svc 
2011 Commerce Park Drive 
Annapolis, MD 21401 

Attn: Mr. Rex A. Lloyd 

Order #-. 02-05-990 
Date: 08/13/02 13:07 
Work ID: Hart-Miller Island GW well 
Date Received:  05/24/02 
Date Completed: 07/01/02 

Purchase Order: 98-04-11/1-01 
Invoice Number:   96418 

Act:2170292 
Client Code: MES AB 

SAMPLE IDENTIFICATION 

Sample Sample 

Number Description 

01 22138 

02 22139 

03 22140 

04 22141 

05 22143 

Sample Sample 

Number Description 

07 22145 

08 22147 

09 22148 

10 22149 

11 22150 

06 22144 

This cover page is an integral part of the analytical report. 
Laboratory Certifications:    DE  DE00011      PA 68-335 

MD   138 NJ  DE568 

^yt^uu^X^ 

Certified By 
Warren Van Arsdall 
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Sample: 01B   22138 9b 

Collected: 05/22/02 09:05 

Test Description 

Ammonia, Automated Phenate 

Total Organic Carbon, Aq 

Result 

22 

9.0 

Pet Limit 

0.20 

1.0 

Category: GW 

Units By Analyzed Dt/Tm 

mg/L as N BLT 05/31/02 06:53 

mg/L WV 06/10/02 10:37 

Sample: QIC   22138 9b 

Collected: 05/22/02 09:05 

Category: GW 

Test Description 

Sulfide, colorimetric 

Result Pet Limit 

0.40     0.03 

Units By Analyzed Dt/Tm 

mg/L MSO 05/28/02 08:00 

Sample: 01D  22138 9b 

Collected: 05/22/02 09:05 

Category: GW 

Test Description 

Bromide, Ion Chrom 

Chloride, Ion Chrom 

Fluoride, Ion Chrom 

Ion chromatography 
Nitrate, Ion Chrom 

Nitrite, Ion Chrom 

Phosphate, Ortho 
Sulfate, Ion Chrom 

Total Alkalinity-Titration 

Result Det Limit 

16.0 0.21 

4412 0.39 

ND 0.21 

05/31/02 
ND 0.06 

ND 0.02 

1.3 0.10 
35.2 0.38 

622 1.0 

Units By Analyzed Dt/Tm 

mg/L MSO 05/25/02 17:48 

mg/L MSO 05/31/02 18:35 

mg/L MSO 05/25/02 17:48 

date complete 
mg/L as N MSO 05/25/02 17:48 
mg/L as N MSO 05/25/02 17:48 
mg/L as P BLT 05/31/02 07:10 

mg/L MSO 05/25/02 17:48 
mg/L as CaC03 TLC 06/04/02 07:35 

Sample: 01E   22138 9b 

Collected: 05/22/02 09:05 

Test Description 

Aluminum, ICP 

Arsenic, ICP-MS 

Barium, ICP 
Cadmium, ICP 

Calcium, ICP 

Chromium, ICP 

Copper, ICP 

Digestion, Aqueous, 200.2 

Iron, ICP 

Lead, ICP-MS 

Magnesium, ICP 

Metals, ICP/MS 

Metals, ICP/OES 

Potassium, ICP 

Silver, ICP-MS 

Sodium, ICP 

Total Hardness,Calculation 

Zinc, ICP 

Category GW 

Result Det Limit Units By Analyzed Dt/Tm 

ND 0.052 mg/L LC 06/09/02 14:28 

0.015 0.002 mg/L JTH 06/05/02 09:29 

0.263 0.003 mg/L LC 06/09/02 14:28 

ND 0.004 mg/L LC 06/09/02 14:28 

163 0.800 mg/L LC 06/09/02 10:06 

ND 0.008 mg/L LC 06/09/02 14:28 

0.012 0.003 mg/L LC 06/09/02 14:28 

05/31/02 date prepared EL 05/31/02 16:45 

4.15 0.009 mg/L LC 06/09/02 14:28 

ND 0.002 mg/L JTH 06/05/02 09:29 

250 0.040 mg/L LC 06/09/02 10:06 

06/05/02 date analyzed 

06/09/02 date analyzed 

58.7 0.39 mg/L LC 06/09/02 14:28 

NP 0.001 mg/L JTH 06/05/02 09:29 

2066 2.0 mg/L LC 06/09/02 10:06 

1437 5.0 mg/L as CaC03 LC 06/09/02 10:06 

NP 0.003 mg/L LC 06/09/02 14:28 

Go 
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Sample: OIF  22138 9b dissolved 

Collected: 05/22/02 09:05 

Teat DQBcription 

Aluminum, icr 

Arsenic. 1CP-MS 
Barium, ICP 

Cadmium, ICP 

Calcium, ICP 

Chromium, ICP 
Copper, ICP 
Iron, ICP 
Lead, ICP-MS 
Magnesium, ICP 
Metals, ICP/MS 
Metals, ICP/OES 

Potaeeium, ICP 

Silver, ICP-MS 
Sodium, ICP 

Zinc, ICP 

Sainple: 02B  22139 9a 
Collected: 05/22/02 09:15 

Test Description 

Ammonia, Automated Phenate 
Total organic Carbon, Aq 

Sample: 02C   22139 9a 
Collected: 05/22/02 09:1b 

Teat Deacription 
Sulfide, colorimetric 

Sample: 02D  22139 9a 
Collected: 05/22/02 09:15 

Test Description 

Bromide, ion chrom 
Chloride, Ion Chrom 
Fluoride, Ion Chrom 

Ion chromatography 
Nitrate, Ion Chrom 

Nitrite, Ion Chrom 
PhoupJiaLu, OrLho 

Sultate, Ion Chrom 
Total AlKalinity-Titration 

category: GW 

Result Det Limit unlcfi By frnalvzed Dt/xm 

ND 0.052 mg/L LC  06/09/02 14:32 

0.014 0.002 mg/L JTH 06/05/02 12:44 

0.190 0.003 mg/L LC  06/09/02 14:32 

ND 0.004 mg/L LC 06/09/02 14:32 

159 0.800 rog/L LC 06/09/02 10:19 

ND 0.006 mg/L LC  06/09/02 14:32 

ND 0.003 mg/L LC  06/09/02 14:32 

0.027 0.009 mg/L LC  06/09/02 14:32 

ND 0.002 mg/L JTH 06/05/02 12:44 

246 0.040 mg/L LC 06/09/02 10:19 

06/05/02 date analyzed 

06/09/02 date analyzed 

58.6 0.39 mg/L LC  06/09/02 14:32 

ND 0.001 mg/L JTH 06/05/02 12:44 

2027 2.0 tng/L LC  06/09/02 10:19 

ND 0.003 mg/L LC  06/09/02 14:32 

category: tsw 

Result Det Limit Units By Analyzed- Dt/Tm 

6.0     0.20 
3.9      1.0 

Result 
0.06 

Det Limit 
0.03 

Result Det Limit 

6.48 0.21 

1686 0.39 

ND 0.21 

05/31/02 
ND 0.06 

ND 0.02 

0.05 0.01 

2266 0.38 
126 1.0 

mg/L as N BLT 05/31/02 06:53 
mg/L WV  06/05/02 09:50 

Category: GH 

Units By Analyzed Dt/Tm 
mg/L MSO OS/28/02 08:00 

Category: GW 

units By Analyzed Dt/Tm 

mg/L MSO 05/25/02 18:23 

mg/L MSO 05/31/02 18:47 
mg/L MSO 05/25/02 18:23 

date conqplete 
mg/L as N MSO 05/25/02 18:23 

mg/L as N MSO 05/25/02 18:23 
tng/L aa P BLT 05/31/02 07:10 

mg/L MSO 05/31/02 18:47 
mg/L as CaC03 TLC 06/04/02 07:35 

69 
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Sample: 02E   22139 9a Category: GW 

Collected: OS/29/12 09:15 

Test Descriotion Result Det Limit Units By Analyzed Dt/Tm 

Aluminum, ICP ND 0.052 mg/L LC  06/09/02 14:36 

Arsenic, ICP-MS 0.010 0.002 mg/L JTH 06/05/02 09:37 

Barium, ICP 0.065 0.003 mg/L LC  06/09/02 14:36 

Cadmium, ICP ND 0.004 mg/L LC  06/09/02 14:36 

Calcium, ICP 400 0.800 mg/L LC  06/09/02 10:22 

Chromium, ICP ND 0.008 mg/L LC  06/09/02 14:36 

Copper, ICP 0.033 0.003 mg/L LC  06/09/02 14:36 

Digestion, Aqueous, 200.2 05/31/02 date prepared EL  05/31/02 16:45 

Iron, ICP 25.5 0.009 mg/L LC  06/09/02 14:36 

Lead, ICP-MS ND 0.002 mg/L JTH 06/05/02 09:37 

Magnesium, ICP 293 0.040 mg/L LC  06/09/02 10:22 

Metals, ICP/MS 06/05/02 date analyzed 

Metals, ICP/OES 06/09/02 date analyzed 

Potassium, ICP 67.9 0.39 mg/L LC  06/09/02 14:36 

Silver, ICP-MS ND 0.001 mg/L JTH 06/05/02 09:37 

Sodium, ICP 1163 2.0 mg/L LC  06/09/02 10:22 

Total Hardness,Calculation 2204 5.0 mg/L as CaC03 LC  06/09/02 10:22 

Zinc, ICP 0.018 0.003 mg/L LC  06/09/02 14:36 

Sample: 02F   22139 9a dissolved Category: GW 

Collected: 05/29/22 09:15 

Test Description Result Det Limit Units By Analyzed Dt/Tm 

Aluminum, ICP ND 0.052 mg/L LC  06/09/02 14:40 

Arsenic, ICP-MS 0.003 0.002 mg/L JTH 06/05/02 12:52 

Barium, ICP 0.055 0.003 mg/L LC  06/09/02 14:40 

Cadmium, ICP ND 0.004 mg/L LC  06/09/02 14:40 

Calcium, ICP 374 0.800 mg/L LC  06/09/02 10:25 

Chromium, ICP ND 0.008 mg/L LC  06/09/02 14:40 

Copper, ICP 0.006 0.003 mg/L LC  06/09/02 14:40 

Iron, ICP ND 0.009 mg/L LC  06/09/02 14:40 

Lead, ICP-MS ND 0.002 mg/L JTH 06/05/02 12:52 

Magnesium, ICP 275 0.040 mg/L LC  06/09/02 10:25 

Metals, ICP/MS 06/05/02 date analyzed 

Metals, ICP/OES 06/09/02 date analyzed 

Potassium, ICP 66.0 0.39 mg/L LC 06/09/02 14:40 

Silver, ICP-MS ND 0.001 mg/L JTH 06/05/02 12:52 

Sodium, ICP 1103 2.0 mg/L LC 06/09/02 10:25 

Zinc, ICP ND 0.003 mg/L LC 06/09/02 14:40 

Sample: 03B   22140 8a Category: GW 

Collected: 05/22/02 09:40 

Test Description 
Ammonia, Automated Phenate 
Total Organic Carbon, Aq 

Result Det Limit 
8.2     0.20 
3.9      1.0 

Units By Analyzed Dt/Tm 
mg/L as N BLT 05/31/02 06:53 

mg/L WV 06/05/02 09:50 

70 
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Sample: 03C  22140 8a 

Collected: OS/22/02 09:40 

Teat Deacription 

Sulfide, colorimetric 

Sample: 03D  22140 8a 

Collected: 05/22/02 09:40 

Reault 

0.05 

Dec Limit 

0.03 

Cat-.«gory: GW 

UnitB By Analyzed DL/Tm 

Tng/L MSO 05/28/02 08:00 

Category; GW 

Tost Deacriotion 

nromide. Ion Chrom 

Chloride, Ion chrom 

Fluoride, Ion Chrom 

ion chromatography 

Nitrate, Ion Chrom 

Nitrite, Ion Chrom 

Phosphate, Ortho 

Sulfate, ion Chrom 

Total Alkalinity-Titration 

Sample: 03E   22140 8a 

Collected: 05/22/02 09:40 

Teat Description 

Aluminum, ICP 

Areenic, ICP-MS 

Barium, ICP 

Cadmium, ICP 

Calcium, ICP 

Chromium, ICP 

Copper, ICP 

Digestion, Aqueous, 200.2 

iron, ICP 

Lead, ICP-MS 

Magneeium, ICP 

Metals, ICP/MS 

Metals, ICP/OES 

PotasBium, ICP 

Silver, ICP-MS 

Sodium, ICP 

Total Hardness,Calculation 

Zinc, ICP 

Sample: 03F   22140 8a diuuolved 

Collected: 05/22/02 09:40 

Test Description 

Aluminum, ICP 

Arsenic, ICP-MS 

Rar-ii.iin, TCP 

Cadmium, ICP 

Re mi It net Limit 

0.21 

Units By Analyzed Dt/Tm 

11.0 mg/L MSO 05/25/02 18:35 

3258 0.39 my/L MSO 05/31/02 18:58 

ND 0.21 mg/L MSO 05/25/02 18:35 

05/31/02 date complete 

ND 0.06 mg/L as N MSO 05/25/02 18:35 

ND 0.02 mg/L as N MSO 05/25/02 18:35 

0.03 0.01 mg/L as P BLT 05/31/0?. 07:10 

WIQ 0.38 mg/L MSO 05/31/02 18:58 

284 1-0 mg/L as CaC03 TLC 06/04/02 07:35 

category: GW 

Result Det Limit Units Bv Analyzed Dt/Tm 

ND 0.052 'mg/T. T.C  06/09/02 14:44 

0.011 0.002 mg/L JTH 06/05/02 09:44 

0.085 0.003 mg/L LC  06/09/02 14:44 

ND 0.004 mg/L LC  06/09/02 14:44 

304 0.800 mg/L LC 0.6/09/02 10:28 

ND 0-008 mg/L LC 06/09/02 14:44 

0.008 0.003 mg/L LC 06/09/02 14:44 

05/31/02 date prepared EL 05/31/02 16:45 

24.4 0.009 mg/L LC 06/09/02 14:44 

ND 0.002 mg/L JTH 06/05/02 09:44 

328 0.040 my/L LC  06/09/02 10:28 

06/05/02 date analyzed 

06/09/02 date analyzed 

86.4 0.39 mg/L LC 06/09/02 14:44 

ND 0.001 mg/L JTH 06/05/02 09:44 

1803 2.0 mg/L LC 06/09/02 10:28 

2111 5.0 mg/L as CaC03 LC 06/09/02 10:28 

ND 0.003 mg/L LC  06/09/02 14;44 

category: GW 

Result pet Limit Units Bv Analyzed Dt/Tm 

ND 0.0S2 

0.006 0-002 

0.063 0.003 

ND 0.004 

mg/L LC 06/09/02 14:48 

mg/L JTH 06/06/02 13:00 

mg/L LC 06/09/02 14:48 

mg/L LC  06/09/02 14:48 

fUx**/ 
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Teat DeBcription 

Calcium, ICP 

Chromium, ICP 
copper, TCP 

Iron, ICP 
Lead, ICP-MS 
Magnesium, ICP 

Metals, ICP/MS 
Metals, ICP/OES 
Potassium, ICP 
Silver, ICP-MS 
Sodium, ICP 

Zinc, ICP 

Result Det Limit 
314 0.800 
ND 0.008 

0.003 0.003 

ND 0.009 
ND 0.002 

33S 0.040 
06/05/02 
06/09/02 

77.9 0.39 
ND 0.001 

1682 2.0 
ND 0.003 

Units By 
mg/L LC 
mg/L LC 

mg/L LC 
mg/L LC 

Analyzed Dt/Tfl 
Ofi/09/02 10:31 
06/09/02 14i48 

06/09/02 14:46 

06/09/02 14:48 
mg/L JTH 06/05/02 13:00 

mg/L LC  06/09/02 10:31 
date analyzed 
date analyzed 

mg/L LC 06/09/02 14:48 
mg/L JTH 06/05/02 13:00 
mg/L LC 06/09/02 10:31 
mg/L LC 06/09/02 14:48 

Sample: 04H  22141 8b 

Collected: 05/22/02 09:55 

Category: GW 

Teat Description 
Ammonia, Automated Phenate 
Total Organic Carbon, Aq 

Result Det Limit Uniha By Analyzed Dt/Tm 
8.0      0.20       mg/L as N BLT OS/31/02 06:53 
5.6       1.0 mg/L WV  06/05/02 09:50 

Sample: 04C  22141 8b 
collecced: 05/22/02 09:55 

Category: GW 

Test Deecription 

Sulfide, colorimetric 

Result 
0.03 

Det Limit 
0.03 

Units E^ Analyzed Dt/Tm 
mg/L MSO 05/28/02 08:00 

Sample: 04D  22141 8b 
Collected: 05/22/02 09.-55 

Category: GW 

Test Description 

Bromide, Ion Chrom 
Chloride, Ion Chrom 
Fluoride, Ion Chrom 
Ion chromatography 
Nitrate, Ion Chrom 
Nitrite, Ion Chrom 
Phosphate, Ortho 
Sulfate, ion Chrom 
Total Alkalinity-Titration 

Result Det Limit 

2.45 0.21 
481 0.39 
1.29 0.21 

05/25/02 
ND 0.06 

ND 0.02 
0.02 0.01 
ND 0.38 
152 1.0 

Unite By Analyzed Dt/Tm 
mg/L MSO 05/25/02 18:46 
mg/L MSO OS/25/02 I8t46 
mg/L MSO 05/25/02 18:46 

date complete 
mg/L as N MSO 05/25/02 18:46 
mg/L as N MSO 05/25/02 18:46 
mg/L as P BLT 05/31/02 07:10 

mg/L MSO 05/25/02 18:46 
mg/L as CaC03 TLC 06/04/02 07:35 

Sample: 04E  22141 Bb 
Ct»llected: 05/22/02 09:55 

Category: GW 

Test DeBcription 
Aluminum, ICP 
Areenic, ICP-MS 
Barium, ICP 

Cadmium, ICP 
Calcium, ICP 
Chromium, ICP 

Copper, ICP 

cln    -ir\w .i 

Result Det Limit 
ND 0.052 

0.004 0.002 
0.179 0.003 

ND 0.004 
187 0.800 
ND 0.006 
ND 0.003 

Units By Analyzed Dt/Tm 
mg/L EL 06/20/02 18:00 
mg/L JTH 06/05/02 09:52 
mg/L EL 06/20/02 18:00 
mg/L LC 06/09/02 15:00 
mg/L LC 06/09/02 10:34 
mg/L EL 06/28/02 01:32 
mg/L LC 06/09/02 15:00 

\r\*r: hi ?ri-c i - AOM fnz/R frct> Tinr 
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Test Description 

Digestion, Aqueous, 200.2 

Iron, ICP 

Lead, ICP-MS 

Magnesium, ICP 

Metals, ICP/MS 

Metals, ICP/OES 

Potassium, ICP 

Silver, ICP-MS 

Sodium, ICP 

Total Hardness,Calculation 

zinc, ICP 

Result Det Limit 
05/31/02 

27.2 0.009 

ND 0.002 

26.5 0.004 

06/05/02 

06/28/02 

6.50 0.39 

ND 0.001 

129 0.20 

597 5.0 

0.009 0.003 

Units By 

date prepared EL 

mg/L LC 

Analyzed Dt/Tm 

05/31/02 

06/09/02 

mg/L JTH 06/05/02 

mg/L EL  06/28/02 

date analyzed 

date analyzed 

mg/L EL 06/20/02 

mg/L JTH 06/05/02 

mg/L EL  06/20/02 

mg/L as CaC03 LC 06/09/02 
mg/L LC 06/09/02 

16:45 
15:00 
09:52 
01:32 

18:00 

09:52 

18:00 

10:34 

15:00 

Sample: 04F  22141 8b dissolved 

Collected: 05/22/02 09:55 

Test Description 

Aluminum, ICP 

Arsenic, ICP-MS 

Barium, ICP 

Cadmium, ICP 
Calcium, ICP 

Chromium, ICP 

Copper, ICP 

Iron, ICP 
Lead, ICP-MS 

Magnesium, ICP 

Metals, ICP/MS 

Metals, ICP/OES 

Potassium, ICP 

Silver, ICP-MS 

Sodium, ICP 

Zinc, ICP . 

Category: GW 

Result 

ND 

0.002 

0.128 

ND 
176 

ND 

0.007 

0.024 

ND 

25.9 

06/05/02 

06/28/02 

5.86 

ND 

124 

ND 

Det Limit 

0.052 

0.002 

0.003 

0.004 

0.800 

0.008 

0.003 

0.009 
0.002 

0.004 

0.39 

0.001 

0.20 

0.003 

Units By 

mg/L EL 

mg/L JTH 

mg/L EL 

mg/L LC 

mg/L LC 

mg/L EL 

mg/L LC 

mg/L LC 

mg/L JTH 

mg/L EL 

date analyzed 

date analyzed 

mg/L EL 

mg/L JTH 

mg/L EL 

mg/L LC 

Analyzed Dt/Tm 

06/28/02 01:37 

06/05/02 13:08 

06/20/02 18:05 

06/09/02 15:04 
06/09/02 10:37 

06/28/02 01:37 

06/09/02 15:04 

06/09/02 15:04 

06/05/02 13:08 

06/28/02 01:37 

06/20/02 

06/05/02 

06/20/02 

06/09/02 

18:05 
13:08 
18:05 
15:04 

Sample: 05B  22143 Surface Site 1 

Collected: 05/22/02 10:15 

Test Description 

Ammonia, Automated Phenate 

Total Organic Carbon, Aq 

Sample: 05C  22143 Surface Site 1 

Collected: 05/22/02 10:15 

Test Description 

Sulfide, colorimetric 

Sample: 05D  22143 Surface Site 1 

Collected: 05/22/02 10:15 

Test Description 

Bromide, Ion Chrom 

Result Det Limit 

2.9     0.20 

4.9      1.0 

Result Det Limit 

ND     0.03 

Result 

8.45 

Det Limit 

0.21 

Category: GW 

Units By Analyzed Dt/Tm 

mg/L as N BLT 05/31/02 06:53 

mg/L WV 06/05/02 09:50 

Category: GW 

Units By Analyzed Dt/Tm 

mg/L MSO 05/28/02 08:00 

Category: GW 

Units By Analyzed Dt/Tm 

mg/L MSO 05/25/02 18:58 
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Test Description 
Chloride, Ion Chrom 
Fluoride, Ion Chrom 
Ion chromatography 
Nitrate, Ion Chrom 
Nitrite, Ion Chrom 
Phosphate, Ortho 
Sulfate, Ion Chrom 
Total Alkalinity-Titration 

Result Det Limit 

3665 0.39 

ND 0.21 

05/31/02 

0.53 0.06 

ND 0.02 

0.04 0.01 

6527 0.38 

ND 1.0 

Units By Analyzed Dt/Tm 
mg/L MSO 05/31/02 19:10 
mg/L MSO 05/25/02 18:58 

date complete 
mg/L as N MSO 05/25/02 18:58 
mg/L as N MSO 05/25/02 18:58 
mg/L as P BLT 05/31/02 07:10 

mg/L MSO 05/31/02 19:10 
mg/L as CaC03 TLC 06/04/02 07:35 

Sanple: 05E  22143 Surface Site 1 
Collected: 05/22/02 10:15 

Test Description 
Aluminum, ICP 
Arsenic, ICP-MS 
Barium, ICP 
Cadmium, ICP 
Calcium, ICP 
Chromium, ICP 
Copper, ICP 
Digestion, Aqueous, 200.2 
Iron, ICP 
Lead, ICP-MS 
Magnesium, ICP 
Metals, ICP/MS 
Metals, ICP/OES 
Potassium, ICP 
Silver, ICP-MS 
Sodium, ICP 
Total Hardness,Calculation 
Zinc, ICP 

Sample: 05F  22143 Surface Site 1 diss 
Collected: 05/22/02 10:15 

Test Description 
Aluminum, ICP 
Arsenic, ICP-MS 
Barium, ICP 
Cadmium, ICP 
Calcium, ICP 
Chromium, ICP 
Copper, ICP 
Iron, ICP 
Lead, ICP-MS 
Magnesium, ICP 
Metals, ICP/MS 
Metals, ICP/OES 
Potassium, ICP 
Silver, ICP-MS 
Sodium, ICP 

Category: GW 

Result Det Limit Units Bv Analyzed Dt/Tm 

7.67 0.052 mg/L EL 06/27/02 23:37 

0.002 0.002 mg/L JTH 06/05/02 10:15 

0.032 0.003 mg/L EL 06/27/02 23:37 

0.007 0.004 mg/L LC 06/09/02 15:08 

445 0.800 mg/L LC 06/09/02 10:40 

0.008 0.008 mg/L EL  06/27/02 23:37 

0.049 0.003 mg/L EL 06/09/02 15:08 

05/31/02 date prepared EL 05/31/02 16:45 

6.59 0.009 mg/L LC  06/09/02 15:08 

0.007 0.002 mg/L JTH 06/05/02 10:15 

419 0.040 mg/L LC  06/09/02 10:40 

06/05/02 date analyzed 

06/27/02 date analyzed 

95.9 0.39 mg/L LC  06/09/02 15:08 

ND 0.001 mg/L JTH 06/05/02 10:15 

1433 2.0 mg/L LC 06/09/02 10:40 

2836 5.0 mg/L as CaC03 LC  06/09/02 10:40 

3.31 0.003 mg/L LC 06/09/02 15:08 

L diss. Category: GW 

Result Det Limit Units By Analyzed Dt/Tm 

7.66 0.052 mg/L EL 06/20/02 18:10 

ND 0.002 mg/L JTH 06/05/02 13:31 

0.033 0.003 mg/L EL 06/20/02 08:20 

0.006 0.004 mg/L LC  06/09/02 15:12 

423 0.800 mg/L LC  06/09/02 10:54 

ND 0.008 mg/L EL 06/27/02 23:43 

0.044 0.003 mg/L LC 06/09/02 15:12 

ND 0.009 mg/L LC 06/09/02 15:12 

0.005 0.002 mg/L JTH 06/05/02 13:31 

401 0.040 mg/L LC  06/09/02 10:54 

06/12/02 date analyzed 

06/27/02 date analyzed 

97.6 0.39 mg/L LC  06/09/02 15:12 

ND 0.001 mg/L JTH 06/12/02 12:49 

1390 2.0 mg/L LC 06/09/02 10:54 

•74 



Order # 02-05-990 

09/27/02 15:28 TEST RESULTS BY SAMPLE 

Page 8 

Test Description 

Zinc, ICP 

Result 

3.41 

Pet Limit 

0.003 

Units By Analyzed Dt/Tm 

mg/L LC 06/09/02 15:12 

Sample: 06B   22144 Surf. Site 1 Dup 

Collected: 05/22/02 10:15 

Test Description Result 

Ammonia, Automated Phenate 3.0 

Total Organic Carbon, Aq 4.7 

Sample: 06C   22144 Surf. Site 1 Dup 

Collected: 05/22/02 10:15 

Test Description 

Sulfide, colorimetric 

Pet Limit 

0.20 

1.0 

Result Pet Limit 

NP     0.03 

Category: GW 

Units By Analyzed Dt/Tm 
mg/L as N BLT 05/31/02 06:53 

mg/L WV  06/05/02 09:50 

Category: GW 

Units By Analyzed Dt/Tm 

mg/L MSO 05/28/02 08:00 

Sample: 06D  22144 Surf. Site 1 

Collected: 05/22/02 10:15 

Test Description 

Bromide, Ion Chrom 
Chloride, Ion Chrom 

Fluoride, Ion Chrom 

Ion chromatography 

Nitrate, Ion Chrom 

Nitrite, Ion Chrom 

Phosphate, Ortho 
Sulfate, Ion Chrom 
Total Alkalinity-Titration 

Dup. 

Result Det Limit 

7.01 0.21 

2256 0.39 

ND 0.21 

05/31/02 

0.426 0.06 

ND 0.02 

0.05 0.01 

4171 0.38 

ND 1.0 

Category: GW 

Units By Analyzed Dt/Tm 

mg/L MSO 05/25/02 19:09 

mg/L MSO 05/31/02 19:21 

mg/L MSO 05/25/02 19:09 

date complete 

mg/L as N MSO 05/25/02 19:09 

mg/L as N MSO 05/25/02 19:09 

mg/L as P BLT 05/31/02 07:10 

mg/L MSO 05/31/02 19:21 

mg/L as CaC03 TLC 06/04/02 07:35 

Sample: 06E   22144 Surf. Site 1 

Collected: 05/22/02 10:15 

Test Pescription 

Aluminum, ICP 

Arsenic, ICP-MS 
Barium, ICP 

Cadmium, ICP 

Calcium, ICP 

Chromium, ICP 

Copper, ICP 

Pigestion, Aqueous, 200.2 

Iron, ICP 

Lead, ICP-MS 

Magnesium, ICP 

Metals, ICP/MS 

Metals, ICP/OES 
Potassium, ICP 

Silver, ICP-MS 

Sodium, ICP 

Total Hardness,Calculation 

Zinc, ICP 

up. Category GW 

Result Pet Limit Units By Analyzed Dt/Tm 

7.59 0.052 mg/L EL 06/27/02 23:59 

0.002 0.002 mg/L JTH 06/05/02 10:23 

0.031 0.003 mg/L EL 06/27/02 23:59 

0.007 0.004 mg/L LC 06/09/02 15:15 

442 0.800 mg/L LC 06/09/02 10:59 

0.009 0.008 mg/L EL 06/27/02 23:59 

0.049 0.003 mg/L LC 06/09/02 15:15 

05/31/02 date prepared EL 05/31/02 16:45 

7.17 0.009 mg/L LC 06/09/02 15:15 

0.006 0.002 mg/L JTH 06/05/02 10:23 

414 0.040 mg/L LC 06/09/02 10:59 

06/05/02 date analyzed 

06/28/02 date analyzed 

101 0.39 mg/L LC 06/09/02 15:15 

NO 0.001 mg/L JTH 06/05/02 10:23 

1401 2.0 mg/L LC 06/09/02 10:59 

2809 5.0 mg/L as CaC03 LC 06/09/02 10:59 

3.42 0.003 mg/L LC 06/09/02 15:15 

Vo 
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Sample: 06F  22144 SSI dup dissolved 

Collected: 05/22/02 10:15 

Test Description 

Aluminum, ICP 

Arsenic, ICP-MS 

Barium, ICP 

Cadmium, ICP 

Calcium, ICP 

Chromium, ICP 

Copper, ICP 

Iron, ICP 

Lead, ICP-MS 

Magnesium, ICP 

Metals, ICP/MS 

Metals, ICP/OES 

Potassium, ICP 

Silver, ICP-MS 

Sodium, ICP 

Zinc, ICP 

Sample: 07B  22145 7a 
Collected: 05/22/02 10:20 

ved Category: GW 

Result Det Limit Units By Analyzed Dt/Tm 

7.68 0.052 mg/L EL  06/20/02 18:14 

0.002 0.002 mg/L JTH 06/05/02 13:39 

0.033 0.003 mg/L EL 06/20/02 18:14 

0.007 0.004 mg/L LC  06/09/02 15:19 

425 0.800 mg/L LC 06/09/02 11:11 
ND 0.008 mg/L EL  06/28/02 00:05 

0.042 0.003 mg/L LC 06/09/02 15:19 
ND 0.009 mg/L LC 06/09/02 15:19 

0.011 0.002 mg/L JTH 06/05/02 13:39 
403 0.040 mg/L LC 06/09/02 11:11 

06/12/02 date analyzed 

06/27/02 date analyzed 

94.5 0.39 mg/L LC 06/09/02 15:19 
ND 0.001 mg/L JTH 06/12/02 12:57 

1379 2.0 mg/L LC 06/09/02 11:11 

3.26 0.003 mg/L LC  06/09/02 

Category: GW 

15:19 

Test Description 

Ammonia, Automated Phenate 

Total Organic Carbon, Aq 

Result 

13 

4.6 

Det Limit 

0.20 

1.0 

Units By Analyzed Dt/Tm 

mg/L as N BLT 05/31/02 06:53 

mg/L WV 06/05/02 09:50 

Sample: 07C   22145 7a 

Collected: 05/22/02 10:20 

Category: GW 

Test Description 

Sulfide, colorimetric 

Result Det Limit 

0.08 0.03 

Units By Analyzed Dt/Tm 

mg/L MSO 05/28/02 08:00 

Sample: 07D  22145 7a 

Collected: 05/22/02 10:20 

Category: GW 

Test Description 

Bromide, Ion Chrom 

Chloride, Ion Chrom 

Fluoride, Ion Chrom 

Ion chromatography 

Nitrate, Ion Chrom 

Nitrite, Ion Chrom 

Phosphate, Ortho 

Sulfate, Ion Chrom 

Total Alkalinity-Titration 

Result Det Limit 

8.99 0.21 

2108 0.39 

ND 0.21 

05/31/02 

ND 0.06 

ND 0.02 

0.03 0.01 

1538 0.38 

385 1.0 

Units By Analyzed Dt/Tm 

mg/L MSO 05/25/02 19:21 

mg/L MSO 05/31/02 19:33 

mg/L MSO 05/25/02 19:21 

date complete 

mg/L as N MSO 05/25/02 19:21 

mg/L as N MSO 05/25/02 19:21 

mg/L as P BLT 05/31/02 07:10 

mg/L MSO 05/31/02 19:33 

mg/L as CaC03 TLC 06/04/02 07:35 

I o 
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Sample: 07E   22145 7a 
Collected: 05/22/02 10:20 

Test Description 
Aluminum, ICP 
Arsenic, ICP-MS 
Barium, ICP 
Cadmium, ICP 
Calcium, ICP 
Chromium, ICP 
Copper, ICP 
Digestion, Aqueous, 200.2 
Iron, ICP 
Lead, ICP-MS 
Magnesium, ICP 
Metals, ICP/MS 
Metals, ICP/OES 
Potassium, ICP 
Silver, ICP-MS 
Sodium, ICP 
Total Hardness,Calculation 
Zinc, ICP 

Sample: 07F  22145 7a dissolved 
Collected: 05/22/02 10:20 

Test Description 
Aluminum, ICP 
Arsenic, ICP-MS 
Barium, ICP 
Cadmium, ICP 
Calcium, ICP 
Chromium, ICP 
Copper, ICP 
Iron, ICP 
Lead, ICP-MS 
Magnesium,. ICP 
Metals, ICP/MS 
Metals, ICP/OES 
Potassium, ICP 
Silver, ICP-MS 
Sodium, ICP 
Zinc, ICP 

Sample: 08B   22147 Surface Site 
Collected: 05/22/02 11:00 

Test Description 
Ammonia, Automated Phenate 
Total Organic Carbon, Aq 

Category: GW 

Result Det Limit Units By Analyzed Dt/Tm 

ND 0.052 mg/L EL 06/28/02 00:23 

0.010 0.002 mg/L JTH 06/05/02 10:31 

0.124 0.003 mg/L EL  06/28/02 00:23 

ND 0.004 mg/L LC 06/09/02 15:23 

298 0.800 mg/L LC  06/09/02 11:14 

ND 0.008 mg/L EL 06/28/02 00:23 

0.006 0.003 mg/L LC 06/09/02 15:23 

05/31/02 date prepared EL 05/31/02 16:45 

13.0 0.009 mg/L LC  06/09/02 15:23 

ND 0.002 mg/L JTH 06/05/02 10:31 

321 0.040 mg/L LC  06/09/02 11:14 

06/05/02 date analyzed 

06/28/02 date analyzed 

87.6 0.39 mg/L LC  06/09/02 15:23 

ND 0.001 mg/L JTH 06/05/02 10:31 

1590 2.0 mg/L LC  06/09/02 11:14 

2066 5.0 mg/L as CaC03 LC  06/09/02 11:14 

ND 0.003 mg/L LC  06/09/02 15:23 

Category: GW 

Result Det Limit Units By Analyzed Dt/Tm 

ND 0.052 mg/L EL 06/20/02 18:19 

0.006 0.002 mg/L JTH 06/05/02 13:47 

0.107 0.003 mg/L EL  06/20/02 18:19 

ND 0.004 mg/L LC  06/09/02 15:27 

310 0.800 mg/L LC  06/09/02 11:17 

ND 0.008 mg/L EL 06/28/02 00:28 

0.005 0.003 mg/L LC • 06/09/02 15:27 

ND 0.009 mg/L LC  06/09/02 15:27 

ND 0.002 mg/L JTH 06/05/02 13:47 

334 0.040 mg/L LC  06/09/02 11:17 

06/12/02 date analyzed 

06/28/02 date analyzed 

88.8 0.39 mg/L LC  06/09/02 15:27 

ND 0.001 mg/L JTH 06/12/02 13:05 

1642 2.0 mg/L LC 06/09/02 11:17 

ND 0.003 mg/L LC  06/09/02 15:27 

2 Category: GW 

Result Det Limit Units By Analyzed Dt/Tm 

0.72 0.20 mg/L as N BLT 05/31/02 06:53 

8.0 1.0 mg/L WV  06/05/02 09:50 

4 I 
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Sample:  08C      22147 Surface Sice 2 
Collected: 05/22/02 11:00 

Test Description 

Sulfide, colorimetric 

Sonple: 08D  22147 Surface Site 2 

Collected: 05/22/02 11:00 

Test Description 
Bromide, Ion Chrom 
Chloride, Ion Chrom 
Fluoride, ion chrom 

Ion chromatography 
Nitrate, ion Chrom 

Nitrite, Ion Chrom 

Phosphate, Ortho 
Sulfate, ion Chrom 
Total Alkalinity-Titration 

Sample: QBE  22147 surface Site 2 

Collected: 05/22/02 11:00 

Test Description 
Aluminum, ICP 

Arsenic, ICP-MS 
Barium, ICP 

Cadmium, ICP 
Calcium, ICP 

Chromium, ICP 
Copper, ICP 
Digestion, Aqueous, 200.2 

Iron, ICP 
Lead, ICP-MS 
Magnesium, ICP 
Metals, ICP/MS 

Metals, ICP/OES 
Potassium, ICP 

Silver, ICP-MS 
Sodium, ICP 
Total Hardnege,Calculation 
Zinc, ICP 

Gample: OOF  22147 SS2 dissolved 
Collected: 05/22/02 11:00 

Result 

0.03 

Pet Limit 

0.03 

Result Det Limit 
3.24 0.21 

666 0.39 
3.00 0.21 

06/29/02 
0.51 0.06 

ND 0.02 
0.06 0.01 

5220 0.38 

ND 1.0 

category: Gw 

Units By Analyzed Dt/Tm 

mg/L MSO 05/28/02 OBiOO 

Category: GW 

Units By Analyzed Dt/Tm 
mg/L MSO 05/25/02 19:33 
mg/L MSO 05/25/02 19:33 

mg/L MSO 05/25/02 19:33 
date complete MSO 

mg/L as N MSO 05/25/02 19:33 
mg/L as N MSO 05/25/02 19:33 
mg/L as P BLT 05/31/02 07:10 

mg/L MSO 06/29/02 03:52 
mg/L as CaC03 TLC 06/04/02 07:35 

Category: GW 

Result Det Limit Units By Analyzed Dt/Tm 

65.9 0.052 mg/L EL 06/28/02 00:34 

ND 0.002 mg/L JTH 06/05/02 10:39 

0.010 0.003 mg/L EL 06/28/02 00:34 

0.023 0.004 mg/L LC 06/09/02 15:31 

466 o.eoo mg/L LC 06/09/02 11:20 

0.023 0.008 mg/L EL 06/28/02 00:34 

0-131 0-003 mg/L LC 06/09/02 15:31 

05/31/02 date prepared EL 05/31/02 16:45 

36.7 0.009 mg/L LC 06/09/02 15:31 
0.007 0.002 mg/L JTH 06/05/02 10:39 

321 0.040 mg/L LC 06/09/02 11:20 
06/05/02 date analyzed 
06/28/02 date analyzed 

52.2 0.39 mg/L LC 06/09/02 15:31 

ND o.ooi mg/L JTH 06/05/02 10:39 

545 2.0 rog/L LC 06/09/02 11:20 
2494 5.0 mg/L as CaC03 LC 06/09/02 11:20 
8.59 0.003 mg/L LC 

Category 

06/09/02 15:31 

: GW 

Test Description 

Aluminum, ICP 
Arsenic, ICP-MS 
Barium, ICP 
Cadmium, ICP 

Result Det Limit 
72.1 0.052 
ND 0.002 

0.011 0.003 
0.025 0.004 

Units By Analyzed Dt/Tm 
mg/L EL 06/20/02 16:24 
mg/L JTH 06/05/02 13:54 
mg/L EL 06/20/02 18:24 
mg/L LC  06/09/02 15:35 

{d-   It/rt/v 

78 
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Test Description 

Calcium, ICP 

Chromium, ICP 

Copper, ICP 

Iron, ICP 

Lead, ICP-MS 

Magnesium, ICP 

Metals, ICP/MS 

Metals, ICP/OES 

Potassium, ICP 

Silver, ICP-MS 

Sodium, ICP 

Zinc, ICP 

Result Det Limit 
465 0.800 

0.022 0.008 

0.138 0.003 

15.5 0.009 

0.005 0.002 

321 0.040 

06/12/02 

06/28/02 

55.4 0.39 

ND 0.001 

553 2.0 

9.05 0.003 

Units By 

mg/L LC 

mg/L EL 

mg/L LC 

mg/L LC 

Analyzed Dt/Tm 

06/09/02 

06/28/02 

06/09/02 

06/09/02 

mg/L JTH 06/05/02 

mg/L LC 06/09/02 

date analyzed 

date analyzed 

mg/L LC 06/09/02 

mg/L JTH 06/12/02 

mg/L LC 06/09/02 

mg/L LC  06/09/02 

11:23 

00:39 

15:35 

15:35 

13:54 

11:23 

15:35 

13:13 

11:23 

15:35 

Sample: 09B  22148 Cd4b 

Collected: 05/22/02 11:30 

Category: GW 

Test Description 

Ammonia, Automated Phenate 

Total Organic Carbon, Aq 

Result Det Limit 

7.7     0.20 

2.1      1.0 

Units By Analyzed Dt/Tm 

mg/L as N BLT 05/31/02 06:53 

mg/L WV 06/05/02 09:50 

Sample: 09C  22148 cd4b 

Collected: 05/22/02 11:30 

Category: GW 

Test Description 

Sulfide, colorimetric 

Result 

0.13 

Det Limit 

0.03 

Units By Analyzed Dt/Tm 

mg/L MSO 05/28/02' 08:00 

Sample: 09D  22148 cd4b 

Collected: 05/22/02 11:30 

Category: GW 

Test Description 

Bromide, Ion Chrom 

Chloride, Ion Chrom 

Fluoride, Ion Chrom 

Ion chromatography 

Nitrate, Ion Chrom 

Nitrite, Ion Chrom 

Phosphate, Ortho 

Sulfate, Ion Chrom 
Total Alkalinity-Titration 

Result Det Limit 

4.04 0.21 

974 0.39 

ND 0.21 

05/25/02 

ND 0.06 

ND 0.02 

0.05 0.01 

ND 0.38 

81 1.0 

Units By Analyzed Dt/Tm 

mg/L MSO 05/25/02 19:44 

mg/L MSO 05/25/02 19:44 

mg/L MSO 05/25/02 19:44 

date complete 

mg/L as N MSO 05/25/02 19:44 

mg/L as N MSO 05/25/02 19:44 

mg/L as P BLT 05/31/02 07:10 

mg/L MSO 05/25/02 19:44 

mg/L as CaC03 TLC 06/04/02 07:35 

Sample: 09E  22148 cd4b 

Collected: 05/22/02 11:30 

Test Description 

Aluminum, ICP 

Arsenic, ICP-MS 

Barium, ICP 

Cadmium, ICP 

Calcium, ICP 

Chromium, ICP 

Copper, ICP 

Category : WW 

Result Det Limit Units By Analyzed Dt/Tm 

0.097 0.052 mg/L LC 06/09/02 11:30 

0.004 0.002 mg/L JTH 06/05/02 10:55 

0.113 0.003 mg/L LC 06/09/02 11:30 

ND 0.004 mg/L LC 06/09/02 11:30 

196 0.080 mg/L EL 06/28/02 00:55 

ND 0.008 mg/L LC 06/09/02 11:30 

ND 0.003 mg/L LC 06/09/02 11:30 

79 
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Test Description Result Det Limit Units By Analyzed Dt/Tm 
Digestion, Aqueous, 200.2 05/31/02 date prepared EL  05/31/02 16:45 
Iron, ICP 10.8 0.009 mg/L LC  06/09/02 11:30 
Lead, ICP-MS ND 0.002 mg/L JTH 06/05/02 10:55 
Magnesium, ICP 9.83 0.004 mg/L LC  06/09/02 11:30 
Metals, ICP/MS 06/05/02 date analyzed 
Metals, ICP/OES 06/28/02 date analyzed 
Potassium, ICP 9.38 0.39 mg/L LC  06/09/02 11:30 
Silver, ICP-MS ND 0.001 mg/L JTH 06/05/02 10:55 
Sodium, ICP 371 0.20 mg/L LC  06/09/02 11:30 
Total Hardness,Calculation 529 0.50 mg/L as CaC03 EL  06/28/02 00:55 
Zinc, ICP ND 0.003 mg/L LC  06/09/02 11:30 

Sample: 09F   22148 cd4b dissolved Category: WW 
Collected: 05/22/02 11:30 

Test Description Result Det Limit Units By Analyzed Dt/Tm 
Aluminum, ICP ND 0.052 mg/L LC  06/09/02 12:42 
Arsenic, ICP-MS 0.003 0.002 mg/L JTH 06/05/02 14:02 
Barium, ICP 0.094 0.003 mg/L LC  06/09/02 12:42 
Cadmium, ICP ND 0.004 mg/L LC  06/09/02 12:42 
Calcium, ICP 188 0.080 mg/L EL  06/28/02 01:00 
Chromium, ICP ND 0.008 mg/L LC  06/09/02 12:42 
Copper, ICP ND 0.003 mg/L LC  06/09/02 12:42 
Copper, ICP-MS ND 0.002 mg/L JTH 06/05/02 14:02 
Iron, ICP 0.034 0.009 mg/L LC  06/09/02 12:42 
Lead, ICP-MS ND 0.002 mg/L JTH 06/05/02 14:02 
Magnesium, ICP 9.32 0.004 mg/L LC  06/09/02 12:42 
Metals, ICP/MS 06/12/02 date analyzed 
Metals, ICP/OES 06/28/02 date analyzed 
Potassium, ICP 9.23 0.39 mg/L LC  06/09/02 12:42 
Silver, ICP-MS ND 0.001 mg/L JTH 06/12/02 13:21 
Sodium, ICP 357 0.20 mg/L LC  06/09/02 12:42 
Zinc, ICP ND 0.003 mg/L LC  06/09/02 12:42 
Zinc, ICP-MS 0.004 0.002 mg/L JTH 06/05/02 14:02 

Sample: 10B   22149 cd4a Category: GW 
Collected: 05/22/02 11:40 

Test Description 

Ammonia, Automated Phenate 

Total Organic Carbon, Aq 

Result  Det Limit 

20     0.20 

11      1.0 

Units By Analyzed Dt/Tm 

mg/L as N BLT 05/31/02 06:53 

mg/L WV 06/05/02 09:50 

Sample: IOC   22149 cd4a 

Collected: 05/22/02 11:40 
Category: GW 

Test Description 

Sulfide, colorimetric 

Result Det Limit 

0.07 0.03 

Units By Analyzed Dt/Tm 

mg/L MSO 05/28/02 08:00 

80 
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Sample: 10D  22149 cd4a 

Collected: 05/22/02 11:40 

Test Description 

Bromide, Ion Chrom 

Chloride, Ion Chrom 

Fluoride, Ion Chrom 

Ion chromatography 

Nitrate, Ion Chrom 

Nitrite, Ion Chrom 

Phosphate, Ortho 

Sulfate, Ion Chrom 
Total Alkalinity-Titration 

Sample: 10E  22149 cd4a 

Collected: 05/22/02 11:40 

Test Description 

Aluminum, ICP 

Arsenic, ICP-MS 

Barium, ICP 

Cadmium, ICP 

Calcium, ICP 

Chromium, ICP 

Copper, ICP 
Digestion, Aqueous, 200.2 

Iron, ICP 

Lead, ICP-MS 
Magnesium, ICP 

Metals, ICP/MS 

Metals, ICP/OES 

Potassium, ICP 

Silver, ICP-MS 

Sodium, ICP 
Total Hardness,Calculation 

Zinc, ICP 

Result Pet Limit 

15.6 

3746 

ND 

05/31/02 

ND 

ND 

0.05 

10.3 
682 

Result 

ND 

0.019 

0.697 

ND 

90.9 

ND 

0.006 

05/31/02 

12.5 

ND 

241 

06/05/02 

06/28/02 

75.2 

ND 

2145 

1218 

ND 

0.21 

0.39 

0.21 

06 

02 

01 

38 
..0 

Pet Limit 
0.052 

0.002 

0.003 
0.004 

0.080 

0.008 

0.003 

0.009 

0.002 

0.040 

0.39 

0.001 

2.0 

5.0 

0.003 

Category: GW 

Units By Analyzed Dt/Tm 

mg/L MSO 

mg/L MSO 

mg/L MSO 

date complete 

mg/L as N MSO 

mg/L as N MSO 

mg/L as P BLT 

mg/L MSO 

mg/L as CaC03 TLC 

05/25/02 19:56 

05/31/02 19:45 

05/25/02 19:56 

05/25/02 19:56 
05/25/02 19:56 
05/31/02 07:10 
05/25/02 19:56 
06/04/02 07:35 

Category: WW 

Units 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

date prepared 

mg/L 

mg/L 

mg/L 

date analyzed 

date analyzed 

mg/L 

mg/L 

mg/L 

mg/L as CaC03 
mg/L 

Analyzed Dt/Tm By 
EL 06/28/02 

JTH 06/05/02 

EL 06/28/02 

06/09/02 

06/09/02 

06/28/02 

06/09/02 

05/31/02 
06/09/02 

JTH 06/05/02 
LC  06/09/02 

LC 

LC 

EL 

LC 

EL 

LC 

01:06 

11:33 

01:06 
15:48 

15:48 

01:06 

15:48 

16:45 

15:48 

11:33 
12:46 

LC 06/09/02 

JTH 06/05/02 

LC 06/09/02 

LC 06/09/02 

LC  06/09/02 

15:48 

11:33 

12:46 

12:46 

15:48 

Sample: 10F  22149 cd4a dissolved 

Collected: 05/22/02 11:40 

Test Description 

Aluminum, ICP 

Arsenic, ICP-MS 

Barium, ICP 

Cadmium, ICP 

Calcium, ICP 

Chromium, ICP 

Copper, ICP 

Copper, ICP-MS 

Iron, ICP 
Lead, ICP-MS 

Category: WW 

Result Pet Limit 

ND 0.052 

0.014 0.002 

0.613 0.003 

ND 0.004 

93.9 0.080 

ND 0.008 

ND 0.003 

0.006 0.002 

0.016 0.009 

ND 0.002 

Units By 

mg/L EL 

mg/L JTH 

mg/L EL 

mg/L LC 
mg/L LC 

mg/L EL 

mg/L LC 
mg/L JTH 

mg/L LC 
mg/L JTH 

Analyzed Pt/Tm 

06/28/02 01:12 

06/05/02 14:10 

06/28/02 01:12 

06/09/02 15:52 

06/09/02 15:52 

06/28/02 01:12 

06/09/02 15:52 

06/05/02 14:10 
06/05/02 15:52- 

06/05/02 14:10 
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Test Description 

Magnesium, ICP 

Metals, ICP/MS 

Metals, ICP/OES 

Potassium, ICP 

Silver, ICP-MS 

Sodium, ICP 

Zinc, ICP 

Zinc, ICP-MS 

Result Det Limit 

246 0.040 

06/12/02 

06/28/02 

76.4 0.39 

ND 0.001 

2213 2.0 

ND 0.003 

0.011 0.002 

Units By 

mg/L LC 

date analyzed 

date analyzed 

mg/L LC 

Analyzed Dt/Tm 

06/09/02 12:49 

06/09/02 15:52 

mg/L JTH 06/12/02 13:30 

mg/L LC 06/09/02 12:49 

mg/L LC 06/09/02 15:52 

mg/L JTH 06/05/02 14:10 

Sample: 11B  22150 cd4a dup 

Collected: 05/22/02 11:45 

Test Description 

Ammonia, Automated Phenate 

Total Organic Carbon, Aq 

Result 

19 

11 

Det Limit 

0.20 

1.0 

Category: GW 

Units By Analyzed Dt/Tm 

mg/L as N BLT 05/31/02 06:53 

mg/L WV 06/05/02 09:50 

Sample: 11C  22150 cd4a 

Collected: 05/22/02 11:45 

Category: GW 

Test Description 

Sulfide, colorimetric 

Result 

0.10 

Det Limit 

0.03 

Units By Analyzed Dt/Tm 

mg/L MSO 05/28/02 08:00 

Sample: 11D  22150 cd4a 

Collected: 05/22/02 11:45 

Category: GW 

Test Description 

Bromide, Ion Chrom 

Chloride, Ion Chrom 

Fluoride, Ion Chrom 

Ion chromatography 

Nitrate, Ion Chrom 

Nitrite, Ion Chrom 

Phosphate, Ortho 

Sulfate, Ion Chrom 

Total Alkalinity-Titration 

Result Det Limit 

16.3 0.21 

5830 0.39 

ND 0.21 

05/31/02 

ND 0.06 

ND 0.02 

0.47 0.10 

11.4 0.38 

645 1.0 

Units By Analyzed Dt/Tm 

mg/L MSO 05/25/02 20:31 

mg/L MSO 05/31/02 19:56 

mg/L MSO 05/25/02 20:31 

date complete 

mg/L as N MSO 05/25/02 20:31 

mg/L as N MSO 05/25/02 20:31 

mg/L as P BLT 05/31/02 07:10 

mg/L MSO 05/25/02 20:31 

mg/L as CaC03 TLC 06/04/02 07:35 

Sample: HE  22150 cd4a 

Collected: 05/22/02 11:45 

Test Description 

Aluminum, ICP 

Arsenic, ICP-MS 

Barium, ICP 

Cadmium, ICP 

Calcium, ICP 

Chromium, ICP 

Copper, ICP 

Digestion, Aqueous, 200.2 

Iron, ICP 

Lead, ICP-MS 
Magnesium, ICP 

Category ww 

Result Det Limit Units By Analyzed Dt/Tm 

ND 0.052 mg/L EL 06/28/02 01:20 

0.021 0.002 mg/L JTH 06/05/02 11:57 

0.800 0.003 mg/L EL 06/28/02 01:20 

ND 0.004 mg/L LC 06/09/02 15:56 

91.7 0.080 mg/L LC 06/09/02 15:56 

ND 0.008 mg/L EL 06/28/02 01:20 

ND 0.003 mg/L LC 06/09/02 15:56 

05/31/02 date prepared EL 05/31/02 16:45 

18.6 0.009 mg/L LC 06/09/02 15:56 

ND 0.002 mg/L JTH 06/05/02 11:57 

252 0.040 mg/L LC 06/09/02 12:52 
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Test Description 
Metals, ICP/MS 
Metals, ICP/OES 
Potassium, ICP 
Silver, ICP-MS 
Sodium, ICP 
Total Hardness,Calculation 
Zinc, ICP 

Result Det Limit 

06/05/02 

06/28/02 

73.9 0.39 

ND 0.001 

2183 2.0 

1276 5.0 

ND 0.003 

Units By Analyzed Dt/Tm 
date analyzed 
date analyzed 

mg/L LC 06/09/02 15:56 
mg/L JTH 06/05/02 11:57 
mg/L LC 06/09/02 12:52 

mg/L as CaC03 LC 06/09/02 12:52 
mg/L LC 06/09/02 15:56 

Sample: 11F  22150 cd4a dissolved 
Collected: 05/22/02 11:45 

Test Description 
Aluminum, ICP 
Arsenic, ICP-MS 
Barium, ICP 
Cadmium, ICP 
Calcium, ICP 
Chromium, ICP 
Copper, ICP 
Iron, ICP 
Lead, ICP-MS 
Magnesium, ICP 
Metals, ICP/MS 
Metals, ICP/OES 
Potassium, ICP 
Silver, ICP-MS 
Sodium, ICP 
Zinc, ICP 

Category ww 

Result Det Limit Units By Analyzed Dt/Tm 

ND 0.052 mg/L EL 06/28/02 01:26 

0.016 0.002 mg/L JTH 06/05/02 14:18 

0.621 0.003 mg/L EL 06/28/02 01:26 

ND 0.004 mg/L LC 06/09/02 16:00 

89.1 0.080 mg/L LC 06/09/02 16:00 

ND 0.008 mg/L EL 06/28/02 01:26 

ND 0.003 mg/L LC 06/09/02 16:00 

0.023 0.009 mg/L LC 06/09/02 16:00 

ND 0.002 mg/L JTH 06/05/02 14:18 

243 0.040 mg/L LC 06/09/02 12:55 

06/12/02 date analyzed 

06/28/02 date analyzed 

70.1 0.39 mg/L LC 06/09/02 16:00 

ND 0.001 mg/L JTH 06/12/02 13:38 

2161 2.0 mg/L LC 06/09/02 12:55 

ND 0.003 mg/L LC 06/09/02 16:00 
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A ATLANTIC COAST 
Laboratories. Incorporated 

630 Churchmans Road 
Newark, Delaware   19702 
302-266-1) 121- 454-8720 (FAXj 

REPORT OF ANALYSIS 

Maryland Environmental  Svc 
2011 Commerce Park Drive 
Annapolis,   MD    21401 

Attn:  Mr.  Rex A.  Lloyd 

Order #: 02-05-995 
Date: 08/13/02 13:07 
Work ID: Hart-Miller Island GW Well 
Date Received:  05/24/02 
Date Completed: 07/09/02 

Purchase Order: 98-04-11/1-01 
Invoice Number:   96485 

Act:2170292 
Client Code: MES AB 

SAMPLE IDENTIFICATION 

Sample Sample 

Number Description 

01 22151 

02 22152 

04 22153 
05 22154 

06 22156 

Sample Sample 

Number Descriction 

07 22157 

08 22158 

09 22159 
10 22160 

11 22162 

This cover page is an integral part of the analytical report. 
Laboratory Certifications:    DE  DE00011      PA 68-335 

MD   138 NJ  DE568 

Cy^Xn^tf^A^0- 

Certified By 
Warren Van Arsdall 
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Sample: 01B  22151 cdla 
Collected: 05/22/02 13:30 

Test Description 
Ammonia, Automated Phenate 
Total Organic Carbon, Aq 

Sample: 01C   22151 cdla 
Collected: 05/22/02 13:30 

Category: GW 

Result Pet Limit Units By Analyzed Dt/Tm 
46 1.0 mg/L as N BLT 05/31/02 08:56 
24       1.0 mg/L WV  06/05/02 09:50 

Category: GW 

Test Description 
Sulfide, colorimetric 

Result 
0.18 

Pet Limit 
0.03 

Units By Analyzed Dt/Tm 
mg/L MSO 05/28/02 08:00 

Sample: 01D  22151 cdla 
Collected: 05/22/02 13:30 

Category: GW 

Test Description 
Bromide, Ion Chrom 
Chloride, Ion Chrom 
Fluoride, Ion Chrom 
Ion chromatography 
Nitrate, Ion Chrom 
Nitrite, Ion Chrom 
Phosphate, Ortho 
Sulfate, Ion Chrom 
Total Alkalinity-Titration 

Result Det Limit 

26.8 0.21 

9921 0.39 

ND 0.21 

05/31/02 
ND 0.06 

ND 0.02 

ND 0.05 

4680 0.38 

1655 1.0 

Units By Analyzed Dt/Tm 
mg/L MSO 05/25/02 21:05 
mg/L MSO 05/31/02.20:08 
mg/L MSO 05/25/02 21:05 

date complete 
mg/L as N MSO 05/25/02 21:05 
mg/L as N MSO 05/25/02 21:05 
mg/L as P BLT 05/31/02 11:10 

mg/L MSO 05/31/02 20:08 
mg/L as CaC03 TLC 06/04/02 07:35 

Sample: 01E  22151 cdla 
Collected: 05/22/02 13:30 

Test Description 
Aluminum, ICP 
Arsenic, ICP-MS 
Barium, ICP 
Cadmium, ICP 
Calcium, ICP 
Chromium, ICP 
Copper, ICP 
Digestion, Aqueous, 200.2 
Iron, ICP 
Lead, ICP-MS 
Magnesium, ICP 
Metals, ICP/MS 
Metals, ICP/OES 
Potassium, ICP 
Silver, ICP-MS 
Sodium, ICP 
Total Hardness,Calculation 
Zinc, ICP 

Category GW 

Result Det Limit Units By Analyzed Dt/Tm 

ND 0.052 mg/L EL 06/12/02 18:03 

0.026 0.002 mg/L JTH 06/07/02 04:16 

0.122 0.003 mg/L EL 06/12/02 18:03 

ND 0.004 mg/L EL 06/12/02 18:03 

645 1.60 mg/L EL 06/12/02 13:57 

ND 0.008 mg/L EL 06/12/02 18:03 

0.010 0.003 mg/L EL 06/12/02 18:03 

06/01/02 date prepared EL 06/01/02 17:45 

45.8 0.009 mg/L EL 06/12/02 18:03 

ND 0.002 mg/L JTH 06/07/02 04:16 

834 0.080 mg/L EL 06/12/02 13:57 

06/07/02 date analyzed 

06/12/02 date analyzed 

158 0.39 mg/L EL 06/12/02 18:03 

ND 0.001 mg/L JTH 06/07/02 04:16 

3828 4.00 mg/L EL 06/12/02 13:57 

5044 .10 mg/L as CaC03 EI^ 06/12/02 13:57 

ND 0.003 mg/L EL 06/12/02 18:03 

85 



Order # 02-05-995 
09/27/02 15:29 TEST RESULTS BY SAMPLE 

Page 2 

Sample: OIF  22151 cdla dissolved 
Collected: 05/22/02 13:30 

Test Description 
Aluminum, ICP 
Arsenic, ICP-MS 
Barium, ICP 
Cadmium, ICP 
Calcium, ICP 
Chromium, ICP 
Copper, ICP 
Iron, ICP 
Lead, ICP-MS 
Magnesium, ICP 
Metals, ICP/MS 
Metals, ICP/OES 
Potassium, ICP 
Silver, ICP-MS 
Sodium, ICP 
Zinc, ICP 

Sample: 02B   22152 cd3a 
Collected: 05/22/02 13:45 

Category: GW 

Result Det Limit Units By Analyzed Dt/Tm 
ND 0.052 mg/L EL  06/12/02 18:09 

0.016 0.002 mg/L JTH 06/07/02 06:20 
0.066 0.003 mg/L EL  06/12/02 18:09 

ND 0.004 mg/L EL  06/12/02 18:09 
629 1.65 mg/L EL  06/12/02 14:00 
ND 0.008 mg/L EL  06/12/02 18:09 

0.010 0.003 mg/L EL  06/12/02 18:09 
0.013 0.009 mg/L EL  06/12/02 18:09 

ND 0.002 mg/L JTH 06/07/02 06:20 
338 0.004 mg/L EL  06/12/02 18:09 

06/07/02 date analyzed 
06/12/02 date analyzed 

159 0.39 mg/L EL  06/12/02 18:09 
ND 0.001 mg/L JTH 06/07/02 06:20 

3907 4.12 mg/L EL  06/12/02 14:00 
ND 0.003 mg/L EL  06/12/02 18:09 

Category: GW 

Test Description 
Ammonia, Automated Phenate 
Total Organic Carbon, Aq 

Result 
48 
23 

Pet Limit 
1.0 
1.0 

Units By Analyzed Dt/Tm 
mg/L as N BLT 05/31/02 08:56 

mg/L WV 06/05/02 09:50 

Sample: 02C  22152 cd3a 
Collected: 05/22/02 13:45 

Category: GW 

Test Description 
Sulfide, colorimetric 

Result 
0.31 

Det Limit 
0.03 

Units By Analyzed Dt/Tm 
mg/L MSO 05/28/02 08:00 

Sample: 02D  22152 cd3a 
Collected: 05/22/02 13:45 

Category: GW 

Test Description 
Bromide, Ion Chrom 
Chloride, Ion Chrom 
Fluoride, Ion Chrom 
Ion chromatography 
Nitrate, Ion Chrom 
Nitrite, Ion Chrom 
Phosphate, Ortho 
Sulfate, Ion Chrom 
Total Alkalinity-Titration 

Result Det Limit 

24.6 0.21 

5395 0.39 
ND 0.21 

05/31/02 

1.31 0.06 

ND 0.02 

0.10 0.02 

249 0.38 

1502 1.0 

Units By Analyzed Dt/Tm 
mg/L MSO 05/25/02 21:17 
mg/L MSO 05/31/02 20:43 
mg/L MSO 05/25/02 21:17 

date complete 
mg/L as N MSO 05/25/02 21:17 
mg/L as N MSO 05/25/02 21:17 
mg/L as P BLT 05/31/02 11:10 

mg/L MSO 05/25/02 21:17 
mg/L as CaC03 TLC 06/04/02 07:35 
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Sample: 02E  22152 cd3a 
Collected: 05/22/02 13:45 

Test Description 
Aluminum, ICP 
Arsenic, ICP-MS 
Barium, ICP 
Cadmium, ICP 
Calcium, ICP 
Chromium, ICP 
Copper, ICP 
Digestion, Aqueous, 200.2 
Iron, ICP 
Lead, ICP-MS 
Magnesium, ICP 
Metals, ICP/MS 
Metals, ICP/OES 
Potassium, ICP 
Silver, ICP-MS 
Sodium, ICP 
Total Hardness,Calculation 
Zinc, ICP 

Sample: 02F  22152 cd3a dissolced 
Collected: 05/22/02 13:45 

Test Description 
Aluminum, ICP 
Arsenic, ICP-MS 
Barium, ICP 
Cadmium, ICP 
Calcium, ICP 
Chromium, ICP 
Copper, ICP 
Iron, ICP 
Lead, ICP-MS 
Magnesium, ICP 
Metals, ICP/MS 
Metals, ICP/OES 
Potassium, ICP 
Silver, ICP-MS 
Sodium, ICP 
Zinc, ICP 

Sample: 04B   22153 3a 
Collected: 05/23/02 09:20 

Test Description 
Ammonia, Automated Phenate 
Total Organic Carbon, Aq 

Category: GW 

Result Det Limit Units By Analyzed Dt/Tm 

ND 0.052 mg/L EL 06/12/02 17:52 

0.038 0.002 mg/L JTH 06/07/02 04:24 

0.103 0.003 mg/L EL  06/12/02 17:52 

ND 0.004 mg/L EL  06/12/02 17:52 

227 1.600 mg/L EL 06/12/02 14:03 

ND 0.008 mg/L EL  06/12/02 17:52 

ND 0.003 mg/L EL  06/12/02 17:52 

06/01/02 date prepared EL 06/01/02 17:45 

30.3 0.009 mg/L EL  06/12/02 17:52 

ND 0.002 mg/L JTH 06/07/02 04:24 

387 0.080 mg/L EL  06/12/02 14:03 

06/07/02 date analyzed 

06/12/02 date analyzed 

116 0.39 mg/L EL  06/12/02 17:52 

ND 0.001 mg/L JTH 06/07/02 04:24 

2660 4.00 mg/L EL 06/12/02 14:03 

2160 10 mg/L as CaC03 EL  06/12/02 14:03 

ND 

i 

0.003 mg/L EL  06/12/02 17:52 

Category: GW 

Result Det Limit Units By Analyzed Dt/Tm 

ND 0.052 mg/L EL  06/12/02 17:58 

0.020 0.002 mg/L JTH 06/07/02 06:28 

0.041 0.003 mg/L EL 06/12/02 17:58 

ND 0.004 mg/L EL 06/12/02 17:58 

228 1.65 mg/L EL 06/12/02 14:06 

ND 0.008 mg/L EL  06/12/02 17:58 

ND 0.003 mg/L EL 06/12/02 17:58 

0.041 0.009 mg/L EL  06/12/02 17:58 

ND 0.002 mg/L JTH 06/07/02 06:28 

396 0.082 mg/L EL 06/12/02 14:06 

06/07/02 date analyzed 

06/12/02 date analyzed 

116 0.39 mg/L EL  06/12/02 17:58 

ND 0.001 mg/L JTH 06/07/02 06:28 

2660 4.12 mg/L EL 06/12/02 14:06 

ND 0.003 mg/L EL  06/12/02 17:58 

Category: GW 

Result Det Limit        Units B^ Analyzed Dt/Tm 
0.32     0.20      mg/L as N BLT 05/31/02 06:53 
3.9      1.0 mg/L WV 06/05/02 09:50 
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Sample: 04C  22153 3a 

Collected: 05/23/02 09:20 

Category: GW 

Test Description 

Sulfide, colorimetric 

Result Pet Limit 

0.06     0.03 

Units By Analyzed Dt/Tm 

mg/L MSO 05/28/02 08:00 

Sample: 04D   22153 3a 

Collected: 05/23/02 09:20 

Category: GW 

Test Description 

Bromide, Ion Chrom 

Chloride, Ion Chrom 

Fluoride, Ion Chrom 

Ion chromatography 

Nitrate, Ion Chrom 

Nitrite, Ion Chrom 

Phosphate, Ortho 

Sulfate, Ion Chrom 

Total Alkalinity-Titration 

Result Det Limit 

8.29 0.21 

1472 0.39 
ND 0.21 

05/31/02 

0.84 0.06 

ND 0.02 

0.03 0.01 

1512 0.38 

379 1.0 

Units By Analyzed Dt/Tm 

mg/L MSO 05/25/02 21:29 

mg/L MSO 05/31/02 21:17 

mg/L MSO 05/25/02 21:29 

date complete 

mg/L as N MSO 05/25/02 21:29 

mg/L as N MSO 05/25/02 21:29 

mg/L as P BLT 05/31/02 11:10 

mg/L MSO 05/31/02 21:17 

mg/L as CaC03 TLC 06/04/02 07:35 

Sample: 04E   22153 3a 

Collected: 05/23/02 09:20 

Test Description 
Aluminum, ICP 

Arsenic, ICP-MS 
Barium, ICP 

Cadmium, ICP 

Calcium, ICP 

Chromium, ICP 

Copper, ICP 

Digestion, Aqueous, 200.2 

Iron, ICP 

Lead, ICP-MS 

Magnesium, ICP 

Metals, ICP/MS 

Metals, ICP/OES 

Potassium, ICP 

Silver, ICP-MS 

Sodium, ICP 

Total Hardness,Calculation 

Zinc, ICP 

Sample: 04F  22153 3a dissolved 

Collected: 05/23/02 09:20 

Category: GW 

Result Det Limit Units By Analyzed Dt/Tm 
ND 0.052 mg/L EL  06/13/02 19:10 

0.008 0.002 mg/L JTH 06/07/02 05:57 

0.082 0.003 mg/L EL 06/13/02 19:10 

ND 0.004 mg/L EL 06/13/02 19:10 

450 1.60 mg/L EL 06/13/02 17:56 

ND 0.008 mg/L EL 06/13/02 19:10 

0.039 0.003 mg/L EL 06/13/02 19:10 

06/01/02 date prepared EL 06/01/02 17:45 

41.9 0.009 mg/L EL 06/13/02 19:10 

ND 0.002 mg/L JTH 06/07/02 05:57 

278 0.080 mg/L EL 06/13/02 17:56 

06/07/02 date analyzed 

06/13/02 date analyzed 

61.3 0.39 mg/L EL 06/13/02 19:10 

ND 0.001 mg/L JTH 06/07/02 05:57 

1319 4.00 mg/L EL 06/13/02 17:56 

2268 10 mg/L as CaC03 EL 06/13/02 17:56 

0.082 0.003 mg/L EL  06/13/02 

Category: GW 

19:10 

Test Description 

Aluminum, ICP 

Arsenic, ICP-MS 
Barium, ICP 

Cadmium, ICP 

Result Det Limit 

ND 0.052 

0.005 0.002 

0.062 0.003 

ND 0.004 

Units By Analyzed Dt/Tm 

mg/L EL 06/13/02 19:14 

mg/L JTH 06/07/02 07:31 

mg/L EL 06/13/02 19:14 

mg/L EL  06/13/02 19:14 
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Test Description 

Calcium, ICP 

Chromium, ICP 

Copper, ICP 

Iron, ICP 

Lead, ICP-MS 

Magnesium, ICP 

Metals, ICP/MS 

Metals, ICP/OES 

Potassium, ICP 

Silver, ICP-MS 

Sodium, ICP 

Zinc, ICP 

Result Det Limit 

470 1.65 

ND 0.008 

ND 0.003 

ND 0.009 

ND 0.002 

291 0.082 

06/07/02 

06/13/02 

60.3 0.39 

ND 0.001 

1341 4.00 

0.038 0.003 

Units By 

mg/L EL 

mg/L EL 

mg/L EL 

mg/L EL 

Analyzed Dt/Tm 

06/13/02 

06/13/02 

06/13/02 

06/13/02 

mg/L JTH 06/07/02 

mg/L EL  06/13/02 

date analyzed 

date analyzed 

mg/L EL 06/13/02 

mg/L JTH 06/07/02 

mg/L EL 06/13/02 

mg/L EL  06/13/02 

17:59 

19:14 

19:14 

19:14 

07:31 

17:59 

19:14 

07:31 

17:59 

19:14 

Sample: 05B   22154 3b 

Collected: 05/23/02 09:05 

Test Description 

Ammonia, Automated Phenate 

Total Organic Carbon, Aq 

Sample: 05C  22154 3b 

Collected: 05/23/02 09:05 

Test Description 

Sulfide, colorimetric 

Category: GW 

Result Det Limit Units By Analyzed Dt/Tm 

2.6 0.20 mg/L as N BLT 05/31/02 06:53 

2.9      1.0 mg/L WV 06/05/02 09:50 

Category: GW 

Result Det Limit        Units By Analyzed Dt/Tm 

0.27      0.03 mg/L MSO 05/28/02 08:00 

Sample: 05D  22154 3b 

Collected: 05/23/02 09:05 

Test Description 

Bromide, Ion Chrom 

Chloride, Ion Chrom 

Fluoride, Ion Chrom 
Ion chromatography 

Nitrate, Ion Chrom 

Nitrite, Ion Chrom 

Phosphate, Ortho 
Sulfate, Ion Chrom 

Total Alkalinity-Titration 

Result Det Limit 

14.6 0.21 

5398 0.39 

ND 0.21 

05/31/02 

ND 0.06 

ND 0.02 

0.04 0.01 

68.1 0.38 

620 1.0 

Category: GW 

Units By Analyzed Dt/Tm 

mg/L MSO 05/25/02 21:40 

mg/L MSO 05/31/02 21:29 

mg/L MSO 05/25/02 21:40 

date complete 
mg/L as N MSO 05/25/02 21:40 

mg/L as N MSO 05/25/02 21:40 

mg/L as P BLT 05/31/02 11:10 
mg/L MSO 05/25/02 21:40 

mg/L as CaC03 TLC 06/04/02 07:35 

Sample: 05E  22154 3b 

Collected: 05/23/02 09:05 

Test Description 

Aluminum, ICP 

Arsenic, ICP-MS 

Barium, ICP 

Cadmium, ICP 

Calcium, ICP 

Chromium, ICP 

Copper, ICP 

Category: GW 

Result Det Limit 

ND 0.052 

0.016 0.002 

0.282 0.003 

ND 0.004 

140 0.080 

ND 0.008 

ND 0.003 

Units By 

mg/L EL 

mg/L JTH 

mg/L EL 
mg/L EL 

mg/L EL 

mg/L EL 

mg/L EL 

Analyzed Dt/Tm 

06/13/02 18:30 

06/07/02 05:25 

06/13/02 18:30 

06/13/02 18:30 

06/13/02 18:30 

06/13/02 18:30 

06/13/02 18:30 
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Test Description Result Det Limit 

Digestion, Aqueous, 200.2 06/01/02 

Iron, ICP 11.4 0.009 

Lead, ICP-MS ND 0.002 

Magnesium, ICP 261 0.080 

Metals, ICP/MS 06/07/02 

Metals, ICP/OES 06/13/02 

Potassium, ICP 37.3 0.39 

Silver, ICP-MS ND 0.001 

Sodium, ICP 2009 4.00 

Total Hardness,Calculation 1411 10 

Zinc, ICP ND 0.003 

Units By Analyzed Dt/Tm 
date prepared EL 06/01/02 17:45 

mg/L EL 06/13/02 18:30 
mg/L JTH 06/07/02 05:25 
mg/L EL  06/13/02 17:21 

date analyzed 
date analyzed 

mg/L EL 06/13/02 18:30 
mg/L JTH 06/07/02 05:25 
mg/L EL  06/13/02 17:21 

mg/L as CaC03 EL 06/13/02 17:21 
mg/L EL 06/13/02 18:30 

Sartple: 05F  22154 3b dissolved 
Collected: 05/23/02 09:05 

Test Description 
Aluminum, ICP 
Arsenic, ICP-MS 
Barium, ICP 
Cadmium, ICP 
Calcium, ICP 
Chromium, ICP 
Copper, ICP 
Iron, ICP 
Lead, ICP-MS 
Magnesium, ICP 
Metals, ICP/MS 
Metals, ICP/OES 
Potassium, ICP 
Silver, ICP-MS 
Sodium, ICP 
Zinc, ICP 

Sample: 06B  22156 5a dup 
Collected: 05/23/02 10:00 

Category: GW 

Result Det Limit Units By Analyzed Dt/Tm 

ND 0.052 mg/L EL 06/13/02 18:34 

0.014 0.002 mg/L JTH 06/07/02 06:59 

0.267 0.003 mg/L EL  06/13/02 18:34 

ND 0.004 mg/L EL  06/13/02 18:34 

144 0.080 mg/L EL  06/13/02 18:34 

ND 0.008 mg/L EL 06/13/02 18:34 

ND 0.003 mg/L EL  06/13/02 18:34 

ND 0.009 mg/L EL  06/13/02 18:34 

ND 0.002 mg/L JTH 06/07/02 06:59 

261 0.082 mg/L EL  06/13/02 17:24 

06/07/02 date analyzed 
06/13/02 date analyzed 

37.0 0.39 mg/L EL  06/13/02 18:34 

ND 0.001 mg/L JTH 06/07/02 06:59 

2009 4.12 mg/L EL  06/13/02 17:24 

ND 0.003 mg/L EL  06/13/02 18:34 

Category: GW 

Test Description 
Ammonia, Automated Phenate 
Total Organic Carbon, Aq 

Result Det Limit 
20     0.20 
10      1.0 

Units By Analyzed Dt/Tm 
mg/L as N BLT 05/31/02 06:53 

mg/L WV  06/05/02 09:50 

Sample: 06C  22156 5a dup 
Collected: 05/23/02 10:00 

Category: GW 

Test Description 
Sulfide, colorimetric 

Result Det Limit 
0.09     0.03 

Units By Analyzed Dt/Tm 
mg/L MSO 05/28/02 08:00 

Sample: 06D  22156 3b 
Collected: 05/23/02 10:00 

Category: GW 

Test Description 
Bromide, Ion Chrom 

Result 
11.2 

Det Limit 
0.21 

Units By Analyzed Dt/Tm 
mg/L MSO 05/25/02 21:52 

Uvi 



Order # 02-05-995 
09/27/02 15:29 TEST RESULTS BY SAMPLE 

Page 7 

Test Description 
Chloride, Ion Chrom 
Fluoride, Ion Chrom 
Ion chromatography 
Nitrate, Ion Chrom 
Nitrite, Ion Chrom 
Phosphate, Ortho 
Sulfate, Ion Chrom 
Total Alkalinity-Titration 

Result Det Limit 

5230 0.39 

ND 0.21 

05/31/02 

ND 0.06 

ND 0.02 

0.05 0.01 

4171 0.38 

562 1.0 

Units By Analyzed Dt/Tm 
mg/L MSO 05/31/02 21:41 
mg/L MSO 05/25/02 21:52 

date complete 
mg/L as N MSO 05/25/02 21:52 
mg/L as N MSO 05/25/02 21:52 
mg/L as P BLT 05/31/02 11:10 

mg/L MSO 05/31/02 21:41 
mg/L as CaC03 TLC 06/04/02 07:35 

Sample: 06E  22156 3b 
Collected: 05/23/02 10:00 

Test Description 
Aluminum, ICP 
Arsenic, ICP-MS 
Barium, ICP 
Cadmium, ICP 
Calcium, ICP 
Chromium, ICP 
Copper, ICP 
Digestion, Aqueous, 200.2 
Iron, ICP 
Lead, ICP-MS 
Magnesium, ICP 
Metals, ICP/MS 
Metals, ICP/OES 
Potassium, ICP 
Silver, ICP-MS 
Sodium, ICP 
Total Hardness,Calculation 
Zinc, ICP 

Sample: 06F  22156 3b dissolved 
Collected: 05/23/02 10:00 

Test Description 
Aluminum, ICP 
Arsenic, ICP-MS 
Barium, ICP 
Cadmium, ICP 
Calcium, ICP 
Chromium, ICP 
Copper, ICP 
Iron, ICP 
Lead, ICP-MS 
Magnesium, ICP 
Metals, ICP/MS 
Metals, ICP/OES 
Potassium, ICP 
Silver, ICP-MS 
Sodium, ICP 

Category: GW 

Result Det Limit Units By Analyzed Dt/Tm 

ND 0.052 mg/L EL 06/13/02 18:37 

0.008 0.002 mg/L JTH 06/07/02 05:33 

0.061 0.003 mg/L EL  06/13/02 18:37 

ND 0.004 mg/L EL  06/13/02 18:37 

324 1.60 mg/L EL 06/13/02 17:38 

ND 0.008 mg/L EL 06/13/02 18:37 

ND 0.003 mg/L EL 06/13/02 18:37 

06/01/02 date prepared EL  06/01/02 17:45 

67.1 0.009 mg/L EL 06/13/02 18:37 

ND 0.002 mg/L JTH 06/07/02 05:33 

355 0.080 mg/L EL 06/13/02 17:38 

06/07/02 date analyzed 

06/13/02 date analyzed 

87.3 0.39 mg/L EL  06/13/02 18:37 

ND 0.001 mg/L JTH 06/07/02 05:33 

1470 4.00 mg/L EL  06/13/02 17:38 

2269 10 mg/L as CaC03 EL  06/13/02 17:38 

ND 0.003 mg/L EL  06/13/02 18:37 

Category: GW 

Result Det Limit Units By Analyzed Dt/Tm 

ND 0.052 mg/L EL  06/13/02 18:41 

0.006 0.002 mg/L JTH 06/07/02 07:07 

0.035 0.003 mg/L EL  06/13/02 18:41 

ND 0.004 mg/L EL  06/13/02 18:41 

328 1.65 mg/L EL  06/13/02 17:41 

ND 0.008 mg/L EL  06/13/02 18:41 

ND 0.003 mg/L EL  06/13/02 18:41 

ND 0.009 mg/L EL  06/13/02 18:41 

ND 0.002 mg/L JTH 06/07/02 07:07 

366 0.082 mg/L EL 06/13/02 17:41 

06/07/02 date > analyzed t 

06/13/02 date analyzed 

90.0 0.39 mg/L EL  06/13/02 18:41 

ND 0.001 mg/L JTH 06/07/02 07:07 

1554 4.12 mg/L EL  06/13/02 17:41 

tu 
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Test Description 

Zinc, ICP 
Result Pet Limit 

ND    0.003 

Units By Analyzed Dt/Tm 

mg/L EL 06/13/02 18:41 

Sample: 07B   22157 5a 

Collected: 05/23/02 10:00 
Category: GW 

Test Description 

Ammonia, Automated Phenate 

Total Organic Carbon, Aq 

Result 

20 

10 

Pet Limit        Units By Analyzed Dt/Tm 

0.20      mg/L as N BLT 05/31/02 06:53 

1.0 mg/L WV  06/05/02 09:50 

Sample: 07C  22157 5a 

Collected: 05/23/02 10:00 
Category: GW 

Test Description 

Sulfide, colorimetric 

Result 

0.11 

Pet Limit 

0.03 

Units By Analyzed Dt/Tm 

mg/L MSO 05/28/02 08:00 

Sample: 07D   22157 5a 

Collected: 05/23/02 10:00 
Category: GW 

Test Pescription 

Bromide, Ion Chrom 
Chloride, Ion Chrom 

Fluoride, Ion Chrom 

Ion chromatography 

Nitrate, Ion Chrom 

Nitrite, Ion Chrom 

Phosphate, Ortho 

Sulfate, Ion Chrom 

Total Alkalinity-Titration 

Result Pet Limit 

11.2 0.21 
3498 0.39 
ND 0.21 

05/31/02 

NP 0.06 
ND 0.02 

NP 0.05 
3390 0.38 

483 1.0 

Units By Analyzed Dt/Tm 

mg/L MSO 05/25/02 22:03 
mg/L MSO 05/31/02 21:52 

mg/L MSO 05/25/02 22:03 

date complete 

mg/L as N MSO 05/25/02 22:03 

mg/L as N MSO 05/25/02 22:03 

mg/L as P BLT 05/31/02 11:10 
mg/L MSO 05/31/02 21:52 

mg/L as CaC03 TLC 06/04/02 07:35 

Sample: 07E   22157 5a 

Collected: 05/23/02 10:00 

Test Pescription 

Aluminum, ICP 

Arsenic, ICP-MS 

Barium, ICP 

Cadmium, ICP 

Calcium, ICP 

Chromium, ICP 

Copper, ICP 

Pigestion, Aqueous, 200.2 

Iron, ICP 

Lead, ICP-MS 

Magnesium, ICP 

Metals, ICP/MS 

Metals, ICP/OES 
Potassium, ICP 

Silver, ICP-MS 

Sodium, ICP 

Total Hardness,Calculation 

Zinc, ICP 

Category GW 

Result Pet Limit Units By Analyzed Dt/Tm 

NP 0.052 mg/L EL 06/13/02 18:45 

0.008 0.002 mg/L JTH 06/07/02 05:41 

0.059 0.003 mg/L EL 06/13/02 18:45 

NP 0.004 mg/L EL 06/13/02 18:45 

340 1.60 mg/L EL 06/13/02 17:44 

NP 0.008 mg/L EL 06/13/02 18:45 

ND 0.003 mg/L EL 06/13/02 18:45 

06/01/02 date prepared EL 06/01/02 17:45 

65.3 0.009 mg/L EL 06/13/02 18:45 
ND 0.002 mg/L JTH 06/07/02 05:41 

369 0.080 mg/L EL 06/13/02 17:44 
06/07/02 date analyzed 

06/13/02 date analyzed 

87.5 0.39 mg/L EL 06/13/02 18:45 

NP 0.001 mg/L JTH 06/07/02 05:41 
1544 4.00 mg/L EL 06/13/02 17:44 

2368 10 mg/L as CaC03 EL 06/13/02 17:44 

NP 0.003 mg/L EL 06/13/02 18:45 

02 
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Sample: 07F  22157 5a dissolved 
Collected: 05/23/02 10:00 

Test Description 
Aluminum, ICP 
Arsenic, ICP-MS 
Barium, ICP 
Cadmium, ICP 
Calcium, ICP 
Chromium, ICP 
Copper, ICP 
Copper, ICP-MS 
Iron, ICP 
Lead, ICP-MS 
Magnesium, ICP 
Metals, ICP/MS 
Metals, ICP/OES 
Potassium, ICP 
Silver, ICP-MS 
Sodium, ICP 
Zinc, ICP 
Zinc, ICP-MS 

Sample: 08B  22158 cd2a 
Collected: 05/23/02 11:00 

Test Description 
Ammonia, Automated Phenate 
Total Organic Carbon, Aq 

Sample: 08C  22158 cd2a 
Collected: 05/23/02 11:00 

Test Description 
Sulfide, colorimetric 

Sample: 08D  22158 cd2a 
Collected: 05/23/02 11:00 

Test Description 
Bromide, Ion Chrom 
Chloride, Ion Chrom 
Fluoride, Ion Chrom 
Ion chromatography 
Nitrate, Ion Chrom 
Nitrite, Ion Chrom 
Phosphate, Ortho 
Sulfate, Ion Chrom 
Total Alkalinity-Titration 

Category: GW 

Result Det Limit Units Bv Analyzed Dt/Tm 

ND 0.052 mg/L EL  06/13/02 18:49 

0.006 0.002 mg/L JTH 06/07/02 07:15 

0.033 0.003 mg/L EL  06/13/02 18:49 

ND 0.004 mg/L EL 06/13/02 18:49 

324 1.65 mg/L EL  06/13/02 17:47 

ND 0.008 mg/L EL  06/13/02 18:49 

ND 0.003 mg/L EL  06/13/02 18:49 

0.007 0.002 mg/L JTH 06/07/02 07:15 

ND 0.009 mg/L EL  06/13/02 18:49 

ND 0.002 mg/L JTH 06/07/02 07:15 

362 0.082 mg/L EL  06/13/02 17:47 

06/07/02 date analyzed 

06/13/02 date analyzed 

85.8 0.39 mg/L EL  06/13/02 18:49 

ND 0.001 mg/L JTH 06/07/02 07:15 

1510 4.12 mg/L EL  06/13/02 17:47 

ND 0.003 mg/L EL  06/13/02 18:49 

0.013 0.002 mg/L JTH 06/07/02 07:15 

Category: GW 

Result 
13 

9.9 

Det Limit 
0.20 
1.0 

Result 
0.32 

Det Limit 
0.03 

Result Det Limit 

16.7 0.21 

7197 0.39 

ND 0.21 

05/31/02 

ND 0.06 

ND 0.02 

0.04 0.01 

44.2 0.38 

728 1.0 

Units By Analyzed Dt/Tm 
mg/L as N BLT 05/31/02 06:53 

mg/L WV  06/05/02 09:50 

Category: GW 

Units By Analyzed Dt/Tm 
mg/L MSO 05/28/02 08:00 

Category: GW 

Units By Analyzed Dt/Tm 
mg/L MSO 05/25/02 22:15 
mg/L MSO 05/31/02 22:04 
mg/L MSO 05/25/02 22:15 

date complete 
mg/L as N MSO 05/25/02 22:15 
mg/L as N MSO 05/25/02 22:15 
mg/L as P BLT 05/31/02 11:10 

mg/L MSO 05/25/02 22:15 
mg/L as CaC03 TLC 06/04/02 07:35 
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Sample: 08E  22158 cd2a 
Collected: 05/23/02 11:00 

Test Description 
Aluminum, ICP 
Arsenic, ICP-MS 
Barium, ICP 
Cadmium, ICP 
Calcium, ICP 
Chromium, ICP 
Copper, ICP 
Digestion, Aqueous, 200.2 
Iron, ICP 
Lead, ICP-MS 
Magnesium, ICP 
Metals, ICP/MS 
Metals, ICP/OES 
Potassium, ICP 
Silver, ICP-MS 
Sodium, ICP 
Total Hardness,Calculation 
Zinc, ICP 

Sample: 08F  22158 cd2a dissolved 
Collected: 05/23/02 11:00 

Test Description 
Aluminum, ICP 
Arsenic, ICP7MS 
Barium, ICP 
Cadmium, ICP 
Calcium, ICP 
Chromium, ICP 
Copper, ICP 
Copper, ICP-MS 
Iron, ICP 
Lead, ICP-MS 
Magnesium, ICP 
Metals, ICP/MS 
Metals, ICP/OES 
Potassium, ICP 
Silver, ICP-MS 
Sodium, ICP 
Zinc, ICP 
Zinc, ICP-MS 

Sample: 09B  22159 6b 
Collected: 05/23/02 12:15 

Test Description 
Ammonia, Automated Phenate 

Category: GW 

Result I Det Limit Units By Analyzed Dt/Tm 

ND 0.052 mg/L EL  06/13/02 19:02 

0.024 0.002 mg/L JTH 06/07/02 05:49 

0.914 0.003 mg/L EL  06/13/02 19:02 

ND 0.004 mg/L EL  06/13/02 19:02 

139 0.080 mg/L EL  06/13/02 19:02 

ND 0.008 mg/L EL  06/13/02 19:02 

0.005 0.003 mg/L EL  06/13/02 19:02 

06/01/02 date prepared EL 06/01/02 17:45 

14.4 0.009 mg/L EL  06/13/02 19:02 

ND 0.002 mg/L JTH 06/07/02 05:49 

188 0.080 mg/L EL  06/13/02 17:50 

06/07/02 date analyzed 

06/13/02 date analyzed 

71.0 0.39 mg/L EL  06/13/02 19:02 

ND 0.001 mg/L JTH 06/07/02 05:49 

2009 4.00 mg/L EL  06/13/02 17:50 

1118 10 mg/L as CaC03 EL  06/13/02 17:50 

ND 

i 

0.003 mg/L EL  06/13/02 19:02 

Category: GW 

Result Det Limit Units By Analyzed Dt/Tm 

ND 0.052 mg/L EL  06/13/02 19:06 

0.014 0.002 mg/L JTH 06/07/02 07:23 

0.763 0.003 mg/L EL  06/13/02 19:06 

ND 0.004 mg/L EL  06/13/02 19:06 

139 0.080 mg/L EL  06/13/02 19:06 

ND 0.008 mg/L EL  06/13/02 19:06 

ND 0.003 mg/L EL  06/13/02 19:06 

0.005 0.002 mg/L JTH 06/07/02 07:23 

ND 0.009 mg/L EL  06/13/02 19:06 

ND 0.002 mg/L JTH 06/07/02 07:23 

197 0.082 mg/L EL  06/13/02 17:53 

06/07/02 date analyzed 

06/13/02 date analyzed 

71.6 0.39 mg/L EL  06/13/02 19:06 

ND 0.001 mg/L JTH 06/07/02 07:23 

2058 4.00 mg/L EL  06/13/02 17:53 

ND 0.003 mg/L EL  06/13/02 19:06 

0.009 0.002 mg/L JTH 06/07/02 07:23 

Category: GW 

Result Det Limit        Units By Analyzed Dt/Tm 
3.7      0.20       mg/L as N BLT 05/31/02 06:53 
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Test Description 

Total Organic Carbon, Aq 

Sample: 09C   22159 6b 

Collected: 05/23/02 12:15 

Test Description 

Sulfide, colorimetric 

Result 

1.5 

Result 

0.16 

Pet Limit 

1.0 

Pet Limit 

0.03 

Units By 

mg/L WV 

Analyzed Pt/Tm 

06/05/02 09:50 

Category: GW 

Units By Analyzed Pt/Tm 

mg/L MSO 05/28/02 08:00 

Sample: 09D   22159 6b 

Collected: 05/23/02 12:15 

Test Description 

Bromide, Ion Chrom 

Chloride, Ion Chrom 

Fluoride, Ion Chrom 

Ion chromatography 

Nitrate, Ion Chrom 

Nitrite, Ion Chrom 

Phosphate, Ortho 

Sulfate, Ion Chrom 
Total Alkalinity-Titration 

Result Det Limit 

13.9 0.21 

2265 0.39 

NP 0.21 

05/31/02 

ND 0.06 

ND 0.02 

0.03 0.01 

250 0.38 

111 1.0 

Category: GW 

Units By Analyzed Dt/Tm 

mg/L MSO 05/25/02 22:27 

mg/L MSO 05/31/02 22:15 

mg/L MSO 05/25/02 22:27 

date complete 

mg/L as N MSO 05/25/02 22:27 

mg/L as N MSO 05/25/02 22:27 

mg/L as P BLT 05/31/02 11:10 

mg/L MSO 05/25/02 22:27 

mg/L as CaC03 TLC 06/04/02 07:35 

Sample: 09E  22159 6b 

Collected: 05/23/02 12:15 

Test Description 
Aluminum, ICP 

Arsenic, ICP-MS 
Barium, ICP 

Cadmium, ICP 

Calcium, ICP 

Chromium, ICP 

Copper, ICP 
Digestion, Aqueous, 200.2 

Iron, ICP 

Lead, ICP-MS 

Magnesium, ICP 

Metals, ICP/MS 

Metals, ICP/OES 

Potassium, ICP 

Silver, ICP-MS 

Sodium, ICP 
Total Hardness,Calculation 

Zinc, ICP 

Sample: 09F  22159 6b dissolved 

Collected: 05/23/02 12:15 

Test Description 

Aluminum, ICP 
Arsenic, ICP-MS 

Category: GW 

Result Det Limit Units By Analyzed Dt/Tm 

ND 0.052 mg/L EL  06/13/02 17:00 

0.010 0.002 mg/L.JTH 06/07/02 04:39 

0.121 0.003 mg/L EL  06/13/02 17:00 

ND 0.004 mg/L EL 06/13/02 17:00 

84.0 0.080 tng/L EL  06/13/02 17:00 

ND 0.008 mg/L EL  06/13/02 17:00 

ND 0.003 mg/L EL 06/13/02 17:00 

06/01/02 date prepared EL 06/01/02 17:45 

32.5 0.009 mg/L EL 06/13/02 17:00 

ND 0.002 mg/L JTH 06/07/02 04:39 

188 0.040 mg/L LC 06/25/02 16:13 

06/07/02 date analyzed 

06/25/02 date analyzed 

44.6 0.39 mg/L EL 06/13/02 17:00 

ND 0.001 mg/L JTH 06/07/02 04:39 

1769 2.0 mg/L LC 06/25/02 16:13 

1003 0.50 mg/L as CaC03 LC 06/25/02 16:13 

ND 0.003 mg/L EL 06/13/02 17:00 

Category: GW 

Result Det Limit 
ND    0.052 

0.009     0.002 

Units By Analyzed Dt/Tm 

mg/L EL 06/13/02 17:17 

mg/L JTH 06/07/02 06:51 
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Test Description 

Barium, ICP 

Cadmium, ICP 

Calcium, ICP 

Chromium, ICP 

Copper, ICP 

Copper, ICP-MS 

Iron, ICP 

Lead, ICP-MS 
Magnesium, ICP 

Metals, ICP/MS 

Metals, ICP/OES 
Potassium, ICP 

Silver, ICP-MS 

Sodium, ICP 

Zinc, ICP 

Zinc, ICP-MS 

Sample: 10B  22160 6a 

Collected: 05/23/02 12:30 

Result Det Limit Units By Analyzed Dt/Tm 
0.114 0.003 mg/L EL 06/13/02 17:17 

ND 0.004 mg/L EL  06/13/02 17:17 
86.3 0.080 mg/L EL  06/13/02 17:17 
ND 0.008 mg/L EL  06/13/02 17:17 
ND 0.003 mg/L EL  06/13/02 17:17 

0.005 0.002 mg/L JTH 06/07/02 06:51 
ND 0.009 mg/L EL  06/13/02 17:17 
ND 0.002 mg/L JTH 06/07/02 06:51 
194 0.040 mg/L LC  06/25/02 16:46 

06/07/02 date analyzed 
06/25/02 date analyzed 

45.2 0.39 mg/L EL  06/13/02 17:17 
ND 0.001 mg/L JTH 06/07/02 06:51 

1764 2.0 mg/L LC  06/25/02 16:46 
ND 0.003 mg/L EL  06/13/02 17:17 

0.009 0.002 mg/L JTH 06/07/02 06:51 

Category: GW 

Test Description 

Ammonia, Automated Phenate 

Total Organic Carbon, Aq 

Result  Det Limit Units By Analyzed Dt/Tm 

15     0.20      mg/L as N BLT 06/06/02 11:19 

7.6      1.0 mg/L WV 06/05/02 09:50 

Sample: 10C  22160 6a 

Collected: 05/23/02 12:30 
Category: GW 

Test Description 

Sulfide, colorimetric 

Result 

0.32 
Det Limit 

0.03 
Units By Analyzed Dt/Tm 

mg/L MSO 05/28/02 08:00 

Sample: 10D   22160 6a 

Collected: 05/23/02 12:30 
Category: GW 

Test Description 

Bromide, Ion Chrom 

Chloride, Ion Chrom 

Fluoride, Ion Chrom 

Ion chromatography 
Nitrate, Ion Chrom 

Nitrite, Ion Chrom 

Phosphate, Ortho 

Sulfate, Ion Chrom 

Total Alkalinity-Titration 

Result Det Limit 

14.0 0.21 

8167 0.39 
ND 0.21 

06/11/02 

ND 0.06 
ND 0.02 

0.02 0.01 

341 0.38 
872 1.0 

Units By Analyzed Dt/Tm 

mg/L MSO 05/25/02 22:38 

mg/L MSO 05/31/02 22:27 

mg/L MSO 05/25/02 22:38 

date complete 

mg/L as N MSO 05/25/02 22:38 

mg/L as N MSO 05/25/02 22:38 

mg/L as P BLT 05/31/02 11:10 

mg/L MSO 05/25/02 22:38 

mg/L as CaC03 TLC 06/04/02 07:35 

Sample: 10E  22160 6a 

Collected: 05/23/02 12:30 

Category: GW 

Test Description 

Aluminum, ICP 

Arsenic, ICP-MS 
Barium, ICP 

Result Det Limit 

ND 0.052 
0.017 0.002 

0.227 0.003 

Units By Analyzed Dt/Tm 

mg/L EL 06/13/02 19:18 
mg/L JTH 06/07/02 06:05 

mg/L EL 06/13/02 19:18 

bo 
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Test Descriotion Result Det Limit 

Cadmium, ICP ND 0.004 

Calcium, ICP 131 0.080 

Chromium, ICP ND 0.008 

Copper, ICP ND 0.003 

Digestion, Aqueous, 200.2 06/01/02 

Iron, ICP 16.5 0.009 

Lead, ICP-MS ND 0.002 

Magnesium, ICP 306 0.080 

Metals, ICP/MS 06/07/02 

Metals, ICP/OES 06/13/02 

Potassium, ICP 64.3 0.39 

Silver, ICP-MS ND 0.001 

Sodium, ICP 1896 4.00 

Total Hardness,Calculation 1651 10 

Zinc, ICP ND 0.003 

Units By 

mg/L EL 

mg/L EL 

mg/L EL 

mg/L EL 

date prepared EL 

mg/L EL 

mg/L JTH 

mg/L EL 

date analyzed 

date analyzed 

mg/L EL 
mg/L JTH 

mg/L EL 

mg/L as CaC03 EL 

mg/L EL 

Analyzed Dt/Tm 

06/13/02 19:18 

06/13/02 19:18 

06/13/02 19:18 

06/13/02 19:18 

06/01/02 17:45 

06/13/02 19:18 

06/07/02 06:05 

06/13/02 18:02 

06/13/02 19:18 

06/07/02 06:05 

06/13/02 18:02 

06/13/02 18:02 

06/13/02 19:18 

Sample: 10F  22160 6a dissolved 

Collected: 05/23/02 12:30 

Test Description 

Aluminum, ICP 

Arsenic, ICP-MS 

Barium, ICP 

Cadmium, ICP 

Calcium, ICP 

Chromium, ICP 

Copper, ICP 

Copper, ICP-MS 

Iron, ICP 

Lead, ICP-MS 

Magnesium, ICP 

Metals, ICP/MS 

Metals, ICP/OES 

Potassium, ICP 

Silver, ICP-MS 

Sodium, ICP 

Zinc, ICP 

Zinc, ICP-MS 

Sample: 11B  22162 4a 

Collected: 05/23/02 13:05 

Test Description 

Ammonia, Automated Phenate 

Total Organic Carbon, Aq 

Sample: 11C  22162 4a 
Collected: 05/23/02 13:05 

Test Description 

Sulfide, colorimetric 

Category: GW 

Result 
ND 

Det Limit 
0.052 

0.012 

0.191 

ND 

135 

ND 

ND 

0.007 

ND 

ND 

311 

06/07/02 

06/13/02 

66.8 

ND 

1896 

ND 

0.012 

Result 

9.0 

6.2 

002 

003 

004 

,080 

.008 

.003 

.002 

.009 

.002 

.082 

0.39 

0.001 

4.00 

0.003 

0.002 

Det Limit 

0.20 

1.0 

Units By 
mg/L EL 

mg/L JTH 

mg/L EL 

mg/L EL 

mg/L EL 

mg/L EL 

mg/L EL 

mg/L JTH 
mg/L EL 

mg/L JTH 

mg/L EL 

date analyzed 

date analyzed 

mg/L EL 

mg/L JTH 

mg/L EL 

mg/L EL 

. mg/L JTH 

Analyzed Dt/Tm 
06/13/02 

06/07/02 

06/13/02 

06/13/02 

06/13/02 

06/13/02 

06/13/02 

06/07/02 
06/13/02 

06/07/02 

06/13/02 

19:22 

07:39 

19:22 

19:22 

19:22 

19:22 

19:22 

07:39 
19:22 

07:39 

18:05 

06/13/02 

06/07/02 

06/13/02 

06/13/02 

06/07/02 

19:22 

07:39 

18:05 

19:22 

07:39 

Result 

0.07 

Det Limit 

0.03 

Category: GW 

Units By Analyzed Dt/Tm 

mg/L as N BLT 05/31/02 06:53 

mg/L WV  06/05/02 09:50 

Category: GW 

Units By Analyzed Dt/Tm 

mg/L MSO 05/28/02 08:00 

G7 
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Sample: 11D  22162 4a 
Collected: 05/23/02 13:05 

Category: GW 

Test Description 
Bromide, Ion Chrom 
Chloride, Ion Chrom 
Fluoride, Ion Chrom 
Ion chromatography 
Nitrate, Ion Chrom 
Nitrite, Ion Chrom 
Phosphate, Ortho 
Sulfate, Ion Chrom 
Total Alkalinity-Titration 

Result Det Limit 

10.5 0.21 

2946 0.39 

ND 0.21 

05/31/02 

ND 0.06 

ND 0.02 

0.02 0.01 

1299 0.38 

445 1.0 

Units By Analyzed Dt/Tm 
mg/L MSO 05/25/02 23:13 
mg/L MSO 05/31/02 22:39 
mg/L MSO 05/25/02 23:13 

date complete 
mg/L as N MSO 05/25/02 23:13 
mg/L as N MSO 05/25/02 23:13 
mg/L as P BLT 05/31/02 11:10 

mg/L MSO 05/31/02 22:39 
mg/L as CaC03 TLC 06/04/02 07:35 

Sample: HE   22162 4a Category: GW 

Collected: 05/23/02 13:( 35 

Test Description Result Det Limit Units By Analyzed Dt/Tm 

Aluminum, ICP ND 0.052 mg/L EL 06/13/02 19: 26 

Arsenic, ICP-MS 0.012 0.002 mg/L JTH 06/07/02 06: 13 

Barium, ICP 0.133 0.003 mg/L EL 06/13/02 19: 26 

Cadmium, ICP ND 0.004 mg/L EL 06/13/02 19: 26 

Calcium, ICP 308 1.60 mg/L EL 06/13/02 18: 18 

Chromium, ICP ND 0.008 mg/L EL 06/13/02 19: 26 

Copper, ICP ND 0.003 mg/L EL 06/13/02 19: 26 

Digestion, Aqueous, 200 .2 06/01/02 date prepared EL 06/01/02 17: 45 

Iron, ICP 7.23 0.009 mg/L EL 06/13/02 19: 26 

Lead, ICP-MS ND 0.002 mg/L JTH 06/07/02 06: 13 

Magnesium, ICP 237 0.080 mg/L EL 06/13/02 18: 18 

Metals, ICP/MS 06/07/02 date analyzed 

Metals, ICP/OES 06/13/02 date analyzed 

Potassium, ICP 73.5 0.39 mg/L EL 06/13/02 19 26 

Silver, ICP-MS ND 0.001 mg/L JTH 06/07/02 06 13 

Sodium, ICP 1655 4.00 mg/L EL 06/13/02 18 18 

Total Hardness,Calculation 1745 10 mg/L as CaC03 EL 06/13/02 18 18 

Zinc, ICP ND 0.003 mg/L EL 06/13/02 19 :26 

Sample: 11F   22162 4a dissolved Category : GW 

Collected: 05/23/02 13 :05 

Test Description Result Det Limit Units By Analyzed Dt/Tm 

Aluminum, ICP ND 0.052 mg/L EL 06/13/02 19 :29 

Arsenic, ICP-MS 0.008 0.002 mg/L JTH 06/07/02 07 :46 

Barium, ICP 0.119 0.003 mg/L EL 06/13/02 19 :29 

Cadmium, ICP ND 0.004. mg/L EL 06/13/02 19 :29 

Calcium, ICP 306 1.65 mg/L EL 06/13/02 18 :21 

Chromium, ICP ND 0.008 mg/L EL 06/13/02 19 :29 

Copper, ICP ND 0.003 mg/L EL 06/13/02 19 :29 

Copper, ICP-MS 0.005 0.002 mg/L JTH 06/07/02 07 :46 

Iron, ICP ND 0.009 mg/L EL 06/13/02 19 :29 

Lead, ICP-MS ND 0.002 mg/L JTH 06/07/02 07 :46 
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Test Description Result Pet Limit Units By Analyzed Dt/Tm 
Magnesium, ICP 234 0.082 mg/L EL 06/13/02 18:21 
Metals, ICP/MS 06/07/02 date analyzed 
Metals, ICP/OES 06/13/02 date analyzed 
Potassium, ICP 69.8 0.39 mg/L EL 06/13/02 19:29 
Silver, ICP-MS ND 0.001 mg/L JTH 06/07/02 07:46 
Sodium, ICP 1642 4.00 mg/L EL  06/13/02 18:21 
Zinc, ICP ND 0.003 mg/L EL  06/13/02 19:29 
Zinc, ICP-MS 0.008 0.002 mg/L JTH 06/07/02 07:46 
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Silver (Ag) - ICP-MS 
Wastewater & drinking water 
RCRA TCLP & groundwater 
Solids 

EPA Method 200.8 
SW 846 Method 6020 
SW 846 Method 6020 

Aluminum (Al) - ICP (Inductively Coupled Plasma Emission Spectroscopy) 
Wastewater & drinking water  EPA (1983) Method 200.7 
RCRA TCLP & groundwater     SW 846 Method 6010 
Solids SW 846 Method 6010 

Arsenic (As) - ICP-MS 
Wastewater & drinking water 
RCRA TCLP & groundwater 
Solids 

EPA Method 200.8 
SW 846 Method 6020 
SW 846 Method 6020 

Barium (Ba) - ICP (Inductively Coupled Plasma Emission Spectroscopy) 
Wastewater & drinking water  EPA Method 200.7 
RCRA TCLP & groundwater      SW 846 Method 6010 
Solids SW 846 Method 6010 

Calcium (Ca) - ICP (Inductively Coupled Argon Plasma Emission Spectroscopy) 
Wastewater & drinking water   EPA (1983) Method 200.7 
RCRA TCLP & groundwater      SW 846 Method 6010 
Solids SW 846 Method 6010 

Cadmium (Cd) - ICP (Inductively Coupled Argon Plasma Emission Spectroscopy) 
Wastewater & drinking water  EPA (1983) Method 200.7 
RCRA TCLP & groundwater     SW 846 Method 6010 
Solids SW 846 Method 6010 

Chromium (Cr) - ICP (Inductively Coupled Argon Plasma Emission Spectroscopy) 
Wastewater & drinking water  EPA (1983) Method 200.7 
RCRA TCLP & groundwater      SW 846 Method 6010 
Solids SW 846 Method 6010 

Copper (Cu) - ICP (Inductively Coupled Argon Plasma Emission Spectroscopy) 
Wastewater & drinking water  EPA (1983) Method 200.7 
RCRA TCLP & groundwater      SW 846 Method 6010 
Solids SW 846 Method 6010 

Digestion Method 200.2 

Iron (Fe) - ICP (Inductively Coupled Argon Plasma Emission Spectroscopy) 
Wastewater & drinking water  EPA (1983) Method 200.7 
RCRA TCLP & groundwater      SW 846 Method 6010 
Solids SW 846 Method 6010 

Hardness, Total. SM2340B  ICP, Calculation 

ICP (Inductively Coupled Argon Plasma Emission Spectroscopy) 
Wastewater & drinking water  EPA Method 200.7 
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RCRA TCLP & groundwater      SW 846 Method 6010 

Solids SW 846 Method 6010 

ICP/MS (Inductively Coupled Argon Plasma Mass Spectrometry) 

Wastewater & drinking water  EPA Method 200.8 

RCRA TCLP & groundwater      SW 846 Method 6020 

Solids SW 846 Method 6020 

Potassium (K) - ICP (Inductively Coupled Argon Plasma Emission Spectroscopy) 

Wastewater & drinking water  EPA (1983) Method 200.7 

RCRA TCLP & groundwater      SW 846 Method 6010 

Solids SW 846 Method 6010 

Magnesium (Mg) - ICP (Inductively Coupled Argon Plasma Emission Spectroscopy) 

Wastewater & drinking water  EPA (1983) Method 200.7 

RCRA TCLP & groundwater      SW 846 Method 6010 

Solids SW 846 Method 6010 

Sodium (Na) - ICP (Inductively Coupled Argon Plasma Emission Spectroscopy) 

Wastewater & drinking water  EPA (1983) Method 200.7 

RCRA TCLP & groundwater      SW 846 Method 6010 

Solids SW 846 Method 6010 

Lead (Pb) - ICP-MS 
Wastewater & drinking water EPA Method 200.8 

RCRA TCLP & groundwater SW 846 Method 6020 
Solids SW 846 Method 6020 

Zinc (Zn) - ICP (Inductively Coupled Argon Plasma Emission Spectroscopy) 

Wastewater & drinking water  EPA (1983) Method 200.7 

RCRA TCLP & groundwater     SW 846 Method 6010 

Solids SW 846 Method 6010 

Total Alkalinity SM 2320B (titrimetric) 

Bromide by IC USEPA 300.0 

Chloride, Ion Chromatography 

Drinking water, wastewater       Method 300.0 

Groundwater, RCRA wastes SW-846 Method 9056 

Fluoride, Ion Chromatography 

Drinking water, wastewater        Method 300.0 
Groundwater, RCRA wastes SW-846 Method 9056 

Ammonia SM 4500-NH3-G 19th ed.   Automated phenate 

EPA Method 350.1 

Nitrite, Ion Chromatography t 

Drinking water, wastewater        Method 300.0 

Groundwater, RCRA wastes     .     SW-846 Method 9056 
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TEST METHODOLOGIES 

Nitrate, Ion Chromatography 
Drinking water, wastewater 
Groundwater, RCRA wastes 

Method 300.0 
SW-846 Method 9056 

Phosphate, Ortho EPA Method 365.3 
(colorimetric, ascorbic acid) 

Sulfide in Aqueous Samples EPA Method 376.2 - Methylene Blue Method 

Sulfate, Ion Chromatography 
Drinking water, wastewater 
Groundwater, RCRA wastes 

Method 300.0 
SW-846 Method 9056 

iOJ 



A ATLANTIC COAST 
Laboratories. Incorporated 

630 Churchmuns Road 
Newark. Delaware   19702 
302-266-9121- 454-8720 (FAX) 

REPORT OF  ANALYSIS 

Maryland Environmental  Svc 
2011  Commerce  Park Drive 
Annapolis,   MD    21401 

Attn:   Mr.   Rex A.   Lloyd 

Order #: 02-05-997 
Date: 08/13/02 13:07 
Work ID: Hart-Miller Island GW Well 
Date Received:  05/24/02 
Date Completed: 06/21/02 

Purchase Order: 98-04-11/1-01  Act:2170292 
Invoice Number: 96286 Client Code: MES AB 

SAMPLE IDENTIFICATION 

Sample 
Number 
01 

Sample 
Description 

22163 

Sample 
Number   
02    22164 

Sample 
Description 

This cover page is an integral part of the analytical report. 
Laboratory Certifications:   DE  DE00011      PA 68-335 

MD   138 NJ  DE568 

Certified By 
Warren Van Arsdall 
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Sample: OIB  22163 2b 

Collected: 05/23/02 13:35 

Test Description 

Ammonia, Automated Phenate 

Total Organic Carbon, Aq 

Sample: 01C  22163 2b 

Collected: 05/23/02 13:35 

Category: GW 

Result Det Limit Units By Analyzed Dt/Tm 

3.9 0.20 mg/L as N IM 06/10/02 11:29 

2.0 1.0 mg/L WV  06/10/02 10:37 

Category: GW 

Test Description 

Sulfide, colorimetric 

Result Det Limit 

ND     0.03 

Units By Analyzed Dt/Tm 

mg/L MSO 05/28/02 08:00 

Sample: 01D  22163 2b 

Collected: 05/23/02 13:35 

Category: GW 

Test Description 

Bromide, Ion Chrom • 

Chloride, Ion Chrom 

Fluoride, Ion Chrom 

Ion chromatography 

Nitrate, Ion Chrom 

Nitrite, Ion Chrom 

Phosphate, Ortho 

Sulfate, Ion Chrom 

Total Alkalinity-Titration 

Result Det Limit 

1.61 0.21 

279 0.39 

ND 0.21 

06/11/02 

ND 0.06 

ND 0.02 

0.16 0.01 

4.30 0.38 

195 1.0 

Units By Analyzed Dt/Tm 

mg/L MSO 05/25/02 23:48 

mg/L MSO 06/11/02 11:45 

mg/L MSO 05/25/02 23:48 

date complete 
mg/L as N MSO 05/25/02 23:48 

mg/L as N MSO 05/25/02 23:48 

mg/L as P BLT 05/31/02 07:10 

mg/L MSO 05/25/02 23:48 

mg/L as CaC03 TLC 06/04/02 07:35 

Sample: 01E   22163 2b 

Collected: 05/23/02 13:35 

Test Description 

Aluminum, ICP 

Arsenic, ICP-MS 

Barium, ICP 

Cadmium, ICP 

Calcium, ICP 

Chromium, ICP 

Copper, ICP 

Digestion, Aqueous, 200.2 

Iron, ICP 

Lead, ICP-MS 

Magnesium, ICP 

Metals, ICP/MS 

Metals, ICP/OES 

Potassium, ICP 

Silver, ICP-MS 

Sodium, ICP 
Total. Hardness,Calculation 

Zinc, ICP 

Category GW 

Result Det Limit Units By Analyzed Dt/Tm 

ND 0.052 mg/L LC 06/09/02 09:44 

ND 0.002 mg/L JTH 06/05/02 08:50 

0.065 0.003 mg/L LC 06/09/02 09:44 

ND 0.004 mg/L LC 06/09/02 09:44 

185 0.400 mg/L LC 06/09/02 13:01 

ND 0.008 mg/L LC 06/09/02 09:44 

0.003 0.003 mg/L LC 06/09/02 09:44 

05/31/02 date prepared EL 05/31/02 16:45 

16.6 0.009 mg/L LC 06/09/02 09:44 

ND 0.002 mg/L JTH 06/05/02 08:50 

6.57 0.004 mg/L LC 06/09/02 09:44 

06/05/02 date analyzed 

06/09/02 date analyzed 

2.90 0.39 mg/L LC 06/09/02 09:44 

ND 0.001 mg/L JTH 06/05/02 08:50 

31.7 0.20 mg/L LC 06/09/02 09:44 

489 2.5 mg/L as CaC03 LC 06/09/02 13:01 

0.004 0.003 mg/L LC 06/09/02 09:44 
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Sample: OIF  22163 2b dissolved 
Collected: 05/23/02 13:35 

Test Description 
Aluminum, ICP 
Arsenic, ICP-MS 
Barium, ICP 
Cadmium, ICP 
Calcium, ICP 
Chromium, ICP 
Copper, ICP 
Iron, ICP 
Lead, ICP-MS 
Magnesium, ICP 
Metals, ICP/MS 
Metals, ICP/OES 
Potassium, ICP 
Silver, ICP-MS 
Sodium, ICP 
Zinc, ICP 

Sample: 02B   22164 2a 
Collected: 05/23/02 13:45 

Test Description 
Ammonia, Automated Phenate 
Total Organic Carbon, Aq 

Sample: 02C  22164 2a 
Collected: 05/23/02 13:45 

Test Description 
Sulfide, colorimetric 

Category: GW 

Result Det Limit Units By Analyzed Dt/Tm 

ND 0.052 mg/L LC 06/09/02 09:57 

ND 0.002 mg/L JTH 06/05/02 12:28 

0.042 0.003 mg/L LC  06/09/02 09:57 

ND 0.004 mg/L LC 06/09/02 09:57 

165 0.080 mg/L LC  06/09/02 09:57 

ND 0.008 mg/L LC  06/09/02 09:57 

ND 0.003 mg/L LC  06/09/02 09:57 

ND 0.009 mg/L LC  06/09/02 09:57 

ND 0.002 mg/L JTH 06/05/02 12:28 

6.67 0.004 mg/L LC 06/09/02 09:57 

06/05/02 date analyzed 

06/09/02 date analyzed 

2.60 0.39 mg/L LC  06/09/02 09:57 

ND 0.001 mg/L JTH 06/05/02 12:28 

30.2 0.20 mg/L LC  06/09/02 09:57 

ND 0.003 mg/L LC  06/09/02 

Category: GW 

09:57 

Result Det Limit Units By Analyzed Dt/Tm 
2.0 0.20 mg/L as N IM 06/10/02 11:29 
4.9       1.0 mg/L WV  06/10/02 10:37 

Category: GW 

Result Det Limit        Units By Analyzed Dt/Tm 
0.08      0.03 mg/L MSO 05/28/02 08:00 

Sample: 02D  22164 2a 
Collected: 05/23/02 13:45 

Test Description 
Bromide, Ion Chrom 
Chloride, Ion Chrom 
Fluoride, Ion Chrom 
Ion chromatography 
Nitrate, Ion Chrom 
Nitrite, Ion Chrom 
Phosphate, Ortho 
Sulfate, Ion Chrom 
Total Alkalinity-Titration 

Result Det Limit 

14.8 0.21 

4110 0.39 

ND 0.21 

05/31/02 

ND 0.06 

ND 0.02 

0.28 0.01 

512 0.38 

3.6 1.0 

Category: GW 

Units By Analyzed Dt/Tm 
mg/L MSO 05/25/02 23:59 
mg/L MSO 05/31/02 22:50 
mg/L MSO 05/25/02 23:59 

date complete 
mg/L as N MSO 0^/25/02 23:59 
mg/L as N MSO 05/25/02 23:59 
mg/L as P BLT 05/31/02 07:10 

mg/L MSO 05/31/02 22:50 
mg/L as CaC03 TLC 06/04/02 07:35 
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Sample: 02E  22164 2a 
Collected: 05/23/02 13:45 

Test Description 
Aluminum, ICP 
Arsenic, ICP-MS 
Barium, ICP 
Cadmium, ICP 
Calcium, ICP 
Chromium, ICP 
Copper, ICP 
Digestion, Aqueous, 200.2 
Iron, ICP 
Lead, ICP-MS 
Magnesium, ICP 
Metals, ICP/MS 
Metals, ICP/OES 
Potassium, ICP 
Silver, ICP-MS 
Sodium, ICP 
Total Hardness,Calculation 
Zinc, ICP 

Sample: 02F  22164 2a dissolved 
Collected: 05/23/02 13:45 

Test Description 
Aluminum, ICP 
Arsenic, ICP-MS 
Barium, ICP 
Cadmium, ICP 
Calcium, ICP 
Chromium, ICP 
Copper, ICP 
Iron, ICP 
Lead, ICP-MS 
Magnesium, ICP 
Metals, ICP/MS 
Metals, ICP/OES 
Potassium, ICP 
Silver, ICP-MS 
Sodium, ICP 
Zinc, ICP 

Category: GW 

Result Det Limit Units By Analyzed Dt/Tm 

ND 0.052 mg/L LC  06/09/02 14:21 

0.009 0.002 mg/L JTH 06/05/02 09:21 

0.037 0.003 mg/L LC  06/09/02 14:21 

ND 0.004 mg/L LC  06/09/02 14:21 

113 0.800 mg/L LC  06/09/02 10:00 

ND 0.008 mg/L LC  06/09/02 14:21 

ND 0.003 mg/L LC  06/09/02 14:21 

05/31/02 date prepared EL 05/31/0216:45 

122 0.090 mg/L LC  06/09/02 10:00 

ND 0.002 mg/L JTH 06/05/02 09:21 

238 0.040 mg/L LC  06/09/02 10:00 

06/05/02 date analyzed 

06/09/02 date analyzed 

6.13 0.39 mg/L LC  06/09/02 14:21 

ND 0.001 mg/L JTH 06/05/02 09:21 

2243 2.0 mg/L LC  06/09/02 10:00 

1263 5.0 mg/L as CaC03 LC  06/09/02 10:00 

ND 0.003 mg/L LC  06/09/02 14:21 

Category: GW 

Result Det Limit Units By Analyzed Dt/Tm 

ND 0.052 mg/L LC  06/09/02 14:25 

0.009 0.002 mg/L JTH 06/05/02 12:36 

0.037 0.003 mg/L LC  06/09/02 14:25 

ND 0.004 mg/L LC  06/09/02 14:25 

109 0.800 mg/L LC  06/09/02 10:03 

ND 0.008 mg/L LC  06/09/02 14:25 

ND 0.003 mg/L LC  06/09/02 14:25 

85.9 0.009 mg/L LC  06/09/02 14:25 

ND 0.002 mg/L JTH 06/05/02 12:36 

232 0.040 mg/L LC  06/09/02 10:03 

06/05/02 date analyzed 

06/09/02 date ; analyzed 

5.30 0.39 mg/L LC  06/09/02 14:25 

ND 0.001 mg/L JTH 06/05/02 12:36 

2205 2.0 mg/L LC  06/09/02 10:03 

ND 0.003 mg/L LC  06/09/02 14:25 

10G 
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Silver (Ag) - ICP-MS 
Wastewater & drinking water 
RCRA TCLP & groundwater 
Solids 

EPA Method 200.8 
SW 846 Method 6020 
SW 846 Method 6020 

Aluminum (Al) - ICP (Inductively Coupled Plasma Emission Spectroscopy) 
Wastewater & drinking water  EPA (1983) Method 200.7 
RCRA TCLP &  groundwater      SW 846 Method 6010 
Solids SW 846 Method 6010 

Arsenic (As) - ICP-MS 
Wastewater & drinking water 
RCRA TCLP & groundwater 
Solids 

EPA Method 200.8 
SW 846 Method 6020 
SW 846 Method 6020 

Barium (Ba) - ICP (Inductively Coupled Plasma Emission Spectroscopy) 
Wastewater & drinking water  EPA Method 200.7 
RCRA TCLP & groundwater      SW 846 Method 6010 
Solids SW 846 Method 6010 

Calcium (Ca) - ICP (Inductively Coupled Argon Plasma Emission Spectroscopy) 
Wastewater & drinking water  EPA (1983) Method 200.7 
RCRA TCLP & groundwater      SW 846 Method 6010 
Solids SW 846 Method 6010 

Cadmium (Cd) - ICP (Inductively Coupled Argon Plasma Emission Spectroscopy) 
Wastewater & drinking water  EPA (1983) Method 200.7 
RCRA TCLP & groundwater      SW 846 Method 6010 
Solids SW 846 Method 6010 

Chromium (Cr) - ICP (Inductively Coupled Argon Plasma Emission Spectroscopy) 
Wastewater & drinking water  EPA (1983) Method 200.7 
RCRA TCLP &  groundwater      SW 846 Method 6010 
Solids SW 846 Method 6010 

Copper (Cu) - ICP (Inductively Coupled Argon Plasma Emission Spectroscopy) 
Wastewater & drinking water  EPA (1983) Method 200.7 
RCRA TCLP & groundwater      SW 846 Method 6010 
Solids SW 846 Method 6010 

Digestion Method 200.2 

Iron (Fe) - ICP (Inductively Coupled Argon Plasma Emission Spectroscopy) 
Wastewater & drinking water  EPA (1983) Method 200.7 
RCRA TCLP & groundwater      SW 846 Method 6010 
Solids SW 846 Method 6010 

Hardness, Total SM2340B  ICP, Calculation 

ICP (Inductively Coupled Argon Plasma Emission Spectroscopy) 
Wastewater & drinking water  EPA Method 200.7 
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RCRA TCLP & groundwater     SW 846 Method 6010 
Solids SW 846 Method 6010 

ICP/MS (Inductively Coupled Argon Plasma Mass Spectrometry) 
Wastewater & drinking water  EPA Method 200.8 
RCRA TCLP & groundwater      SW 846 Method 6020 
Solids SW 846 Method 6020 

Potassium (K) - ICP (Inductively Coupled Argon Plasma Emission Spectroscopy) 
Wastewater & drinking water  EPA (1983) Method 200.7 
RCRA TCLP & groundwater      SW 846 Method 6010 
Solids SW 846 Method 6010 

Magnesium (Mg) - ICP (Inductively Coupled Argon Plasma Emission Spectroscopy) 
Wastewater & drinking water  EPA (1983) Method 200.7 
RCRA TCLP & groundwater      SW 846 Method 6010 
Solids SW 846 Method 6010 

Sodium (Na) - ICP (Inductively Coupled Argon Plasma Emission Spectroscopy) 
Wastewater & drinking water  EPA (1983) Method 200.7 
RCRA TCLP & groundwater      SW 846 Method 6010 
Solids SW 846 Method 6010 

Lead (Pb) - ICP-MS 
Wastewater & drinking water EPA Method 200.8 
RCRA TCLP & groundwater SW 846 Method 6020 
Solids SW 846 Method 6020 

Zinc (Zn) - ICP (Inductively Coupled Argon Plasma Emission Spectroscopy) 
Wastewater & drinking water  EPA (19'83) Method 200.7 
RCRA TCLP & groundwater      SW 846 Method 6010 
Solids SW 846 Method 6010 

Total Alkalinity SM 2320B (titrimetric) 

Bromide by IC USEPA 300.0 

Chloride, Ion Chromatography 
Drinking water, wastewater       Method 300.0 
Groundwater, RCRA wastes SW-846 Method 9056 

Fluoride, Ion Chromatography 
Drinking water, wastewater        Method 300.0 
Groundwater, RCRA wastes SW-846 Method 9056 

Ammonia SM 4500-NH3-G 19th ed.  Automated phenate 
EPA Method 350.1 

Nitrite, Ion Chromatography 
Drinking water, wastewater        Method 300.0 
Groundwater, RCRA wastes SW-846 Method 9056 
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Nitrate, Ion Chromatography 
Drinking water, wastewater 
Groundwater, RCRA wastes 

Method 300.0 
SW-846 Method 9056 

Phosphate, Ortho EPA Method 365.3 
(colorimetric, ascorbic acid) 

Sulfide in Aqueous Samples EPA Method 376.2 - Methylene Blue Method 

Sulfate, Ion Chromatography 
Drinking water, wastewater 
Groundwater, RCRA wastes 

Method 300.0 
SW-846 Method 9056 
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A ATLANTIC COAST 
Laboratories, liKorporated 

630 Churchmans Road 
Newark. Delaware   19702 
M)2-:hb-V 12!- 454-,S720 . FAX i 

REPORT OF  ANALYSIS 

Maryland Environmental  Svc 
2011 Commerce Park Drive 
Annapolis,   MD     21401 

Attn:   Mr.   Rex A.   Lloyd 

Order #:   02-05-B34 
Date: 08/13/02 13:06 
Work ID: Hart-Miller Island DMCF GW 
Date Received:  05/29/02 
Date Completed: 07/11/02 

Purchase Order: 98-04-11/1-01 
Invoice Number:    96600 

Act:2170292 
Client Code: MES AB 

SAMPLE IDENTIFICATION 

Sample Sample 

Number Description 

01 22146 

02 22165 

03 22166 
04 22168 

05 22169 

06 22174 

Sample Sample 

Number Description 

07 22175 

08 22176 

09 22178 
10 22180 

11 22181 

This cover page is an integral part of the analytical report. 
Laboratory Certifications:    DE  DE00011      PA 68-335 

MD   138 NJ  DE568 

CJ^uvv^A^1 

Certified By 
Warren Van Arsdall 
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Sample: 01B   22146 7b 

Collected: 05/28/02 08:10 

Test Description 

Ammonia, Automated Phenate 

Total Organic Carbon, Aq 

Sample: 01C  22146 7b 

Collected: 05/28/02 08:10 

Category: GW 

Result Det Limit Units By Analyzed Dt/Tm 

6.6 0.20 mg/L as N IM 06/10/02 11:29 

11 1.0 mg/L WV 06/05/02 09:50 

Category: GW 

Test Description 

Sulfide, colorimetric 

Result 

0.03 

Det Limit 

0.03 

Units By Analyzed Dt/Tm 

mg/L MSO 06/07/02 07:30 

Sample: 01D   22146 7b 

Collected: 05/28/02 08:10 

Category: GW 

Test Description 

Bromide, Ion Chrom 

Chloride, Ion Chrom 

Fluoride, Ion Chrom 

Ion chromatography 
Nitrate, Ion Chrom 

Nitrite, Ion Chrom 

Phosphate, Ortho 

Sulfate, Ion Chrom 

Total Alkalinity-Titration 

Result Det Limit 

1.90 0.21 

518 0.39 

1.15 0.21 

05/30/02 
ND 0.06 

ND 0.02 

0.06 0.05 

58.7 0.38 

183 1.0 

Units By Analyzed Dt/Tm 

mg/L MSO 05/30/02 23:45 

mg/L MSO 05/30/02 23:45 

mg/L MSO 05/30/02 23:45 

date complete 
mg/L as N MSO 05/30/02 23:45 

mg/L as N MSO 05/30/02 23:45 

mg/L as P BLT 05/30/02 09:50 

mg/L MSO 05/30/02 23:45 

mg/L as CaC03 TLC 06/05/02 08:34 

Sample: 01E   22146 7b 

Collected: 05/28/02 08:10 

Test Description 

Aluminum, ICP 

Arsenic, ICP-MS 

Barium, ICP 

Cadmium, ICP 

Calcium, ICP 

Chromium, ICP 

Copper, ICP 

Digestion, Aqueous, 200.2 

Iron, ICP 

Lead, ICP-MS 

Magnesium, ICP 

Metals, ICP/MS 

Metals, ICP/OES 
Potassium, ICP 

Silver, ICP-MS 

Sodium, ICP 

Total Hardness,Calculation 

Zinc, ICP 

Category GW 

Result Det Limit Units By Analyzed Dt/Tm 

0.294. 0.052 mg/L LC 06/14/02 12:04 

0.002 0.002 mg/L JTH 06/11/02 21:07 

0.166 0.003 mg/L LC 06/14/02 12:04 

ND 0.004 mg/L LC 06/14/02 12:04 

172 0.800 mg/L LC 07/01/02 08:04 

ND 0.008 mg/L LC 06/14/02 12:04 

0.016 0.003 mg/L LC 06/14/02 12:04 

06/05/02 date prepared EL 06/05/02 15:45 

21.3 0.009 mg/L LC 06/14/02 12:04 

0.004 0.002 mg/L JTH 06/11/02 21:07 

28.8 0.004 mg/L LC 06/14/02 12:04 

06/11/02 date analyzed 

07/01/02 date analyzed 

6.80 0.39 mg/L LC 06/14/02 12:04 

ND 0.001 mg/L JTH 06/11/02 21:07 

116 0.20 mg/L LC 06/14/02 12:04 

567 5.0 mg/L as CaC03 LQ 07/01/02 08:04 

0.017 0.003 mg/L LC 06/14/02 12:04 

1-4  V 

li 
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Sample: OIF  22146 7b dissolved 

Collected: 05/28/02 08:10 

Test Description 

Aluminum, ICP 

Arsenic, ICP-MS 

Barium, ICP 

Cadmium, ICP 

Calcium, ICP 

Chromium, ICP 

Copper, ICP 

Iron, ICP 

Lead, ICP-MS 

Magnesium, ICP 

Metals, ICP/MS 

Metals, ICP/OES 
Potassium, ICP 

Silver, ICP-MS 

Sodium, ICP 

Zinc, ICP 

Sample: 02B   22165 surface 3 

Collected: 05/24/02 09:30 

Test Description 

Ammonia, Automated Phenate 

Total Organic Carbon, Aq 

Sample: 02C   22165 surface 3 

Collected: 05/24/02 09:30 

Category: GW 

Result Det Limit Units By Analyzed Dt/Tm 
ND 0.052 mg/L LC 06/14/02 12:07 
ND 0.002 mg/L JTH 06/11/02 23:57 

0.131 0.003 mg/L LC 06/14/02 12:07 
ND 0.004 mg/L LC 06/14/02 12:07 
171 0.800 mg/L LC 07/01/02 08:08 
ND 0.008 mg/L LC 06/14/02 12:07 

0.003 0.003 mg/L LC 06/14/02 12:07 
ND 0.009 mg/L LC 06/14/02 12:07 
ND 0.002 mg/L JTH 06/11/02 23:57 

28.8 0.004 mg/L LC 06/14/02 12:07 
06/11/02 date analyzed 
07/01/02 date analyzed 

6.72 0.39 mg/L LC 06/14/02 12:07 
ND 0.001 mg/L JTH 06/11/02 23:57 
112 0.20 mg/L LC 06/14/02 12:07 
ND 0.003 mg/L LC 06/14/02 

Category: GW 

12:07 

Result Det Limit Units By Analyzed Dt/Tm 
ND 0.20 mg/L as N IM 06/10/02 11:29 
3.1 1.0 mg/L WV 06/05/02 09:50 

Category: GW 

Test Description 

Sulfide, colorimetric 

Sample: 02D  22165 surface 3 

Collected: 05/24/02 09:30 

Result 

0.04 
Det Limit 

0.03 
Units By Analyzed Dt/Tm 

mg/L MSO 06/07/02 07:30 

Category: GW 

Test Description Result Det Limit 

Bromide, Ion Chrom 3.54 0.21 
Chloride, Ion Chrom 833 0. 

Fluoride, Ion Chrom ND 0 

Ion chromatography 06/11/02 

Nitrate, Ion Chrom 0.441 0, 

Nitrite, Ion Chrom ND 0. 

Phosphate, Ortho ND 0 

Sulfate, Ion Chrom 1626 0 

Total Alkalinity-Titration ND 

Units By Analyzed Dt/Tm 

mg/L MSO 05/30/02 23:56 

mg/L MSO 05/30/02 23:56 

mg/L MSO 05/30/02 23:56 
date complete 

mg/L as N MSO 05/30/02 23:56 

mg/L as N MSO 05/30/02 23:56 

mg/L as P BLT 05/30/02 09:50 

mg/L MSO 05/30/02 23:56 

1.0   mg/L as CaC03 TLC 06/05/02 08:34 

.39 

.21 

06 

02 

01 

38 

11 
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Sample: 02E   22165 surface 3 

Collected: 05/24/02 09:30 

Test Description 

Aluminum, ICP 

Arsenic, ICP-MS 

Barium, ICP 

Cadmium, ICP 

Calcium, ICP 

Chromium, ICP 

Copper, ICP 

Digestion, Aqueous, 200.2 

Iron, ICP 

Lead, ICP-MS 

Magnesium, ICP 

Metals, ICP/MS 

Metals, ICP/OES 

Potassium, ICP 

Silver, ICP-MS 

Sodium, ICP 

Total Hardness,Calculation 

Zinc, ICP 

Sample: 02F  22165 surf. 3 d 

Collected: 05/24/02 09:30 

Test Description 

Aluminum, ICP 

Arsenic, ICP-MS 

Barium, ICP 

Cadmium, ICP 

Calcium, ICP 

Chromium, ICP 

Copper, ICP 

Iron, ICP 

Lead, ICP-MS 

Magnesium, ICP 

Metals, ICP/MS 

Metals, ICP/OES 

Potassium, ICP 

Silver, ICP-MS 

Sodium, ICP 

Zinc, ICP 

Sample: 03B   22166 sclb 

Collected: 05/24/02 10:20 

Category: GW 

Result Det Limit Units By Analyzed Dt/Tm 

0.309 0.052 mg/L LC 06/14/02 10:05 

ND 0.002 mg/L JTH 06/11/02 21:15 

0.009 0.003 mg/L LC  06/14/02 10:05 
ND 0.004 mg/L LC 06/14/02 10:05 

262 3.20 mg/L LC  06/25/02 17:16 
ND 0.008 mg/L LC 06/14/02 10:05 

0.010 0.003 mg/L LC  06/14/02 10:05 

06/05/02 date prepared EL 06/05/02 15:45 
0.203 0.009 mg/L LC 06/14/02 10:05 

ND 0.002 mg/L JTH 06/11/02 21:15 

168 0.160 mg/L LC  06/25/02 17:16 
06/11/02 date analyzed 

06/25/02 date analyzed 

37.1 0.39 mg/L LC 06/14/02 10:05 
ND 0.001 mg/L JTH 06/11/02 21:15 
554 8.0 mg/L LC 06/25/02 17:16 

1344 20 mg/L as CaC03 LC  06/25/02 17:16 
0.382 

ived 

0.003 mg/L LC  06/14/02 10:05 

Category: GW 

Result Det Limit Units By Analyzed Dt/Tm 

ND 0.052 mg/L LC  06/14/02 10:09 

ND 0.002 mg/L JTH 06/12/02 00:05 

0.009 0.003 mg/L LC 06/14/02 10:09 

ND 0.004 mg/L LC 06/14/02 10:09 

265 3.30 mg/L LC  06/25/02 17:19 

ND 0.008 mg/L LC  06/14/02 10:09 

0.006 0.003 mg/L LC  06/14/02 10:09 

ND 0.009 mg/L LC  06/14/02 10:09 

ND 0.002 mg/L JTH 06/12/02 00:05 

49.6 0.165 mg/L LC 06/25/02 17:19 

06/12/02 date analyzed 

06/25/02 date analyzed 

37.7 0.39 mg/L LC  06/14/02 10:09 

ND 0.001 mg/L JTH 06/12/02 00:05 

556 8.24 mg/L LC  06/25/02 17:19 

0.339 0.003 mg/L LC 06/14/02 10:09 

Category: GW 

Test Description 

Ammonia, Automated Phenate 

Total Organic Carbon, Aq 

Result Det Limit        Units By, Analyzed Dt/Tm 

0.39     0.20      mg/L as N IM 06/10/02 11:29 

1.9       1.0 mg/L WV  06/05/02 09:50 
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Sample: 03C  22166 sclb 
Collected: 05/24/02 10:20 

Category: GW 

Test Description 
Sulfide, colorimetric 

Sample: 03D  22166 sclb 
Collected: 05/24/02 10:20 

Result 
0.08 

Pet Limit 
0.03 

Units By Analyzed Dt/Tm 
mg/L MSO 06/07/02 07:30 

Category: GW 

Test Description 
Bromide, Ion Chrom 
Chloride, Ion Chrom 
Fluoride, Ion Chrom 
Ion chromatography 
Nitrate, Ion Chrom 
Nitrite, Ion Chrom 
Pho spha t e, Ortho 
Sulfate, Ion Chrom 
Total Alkalinity-Titration 

Sample: 03E   22166 sclb 
Collected: 05/24/02 10:20 

Test Description 
Aluminum, ICP 
Arsenic, ICP-MS 
Barium, ICP 
Cadmium, ICP 
Calcium, ICP 
Chromium, ICP 
Copper, ICP 
Digestion, Aqueous', 200.2 
Iron, ICP 
Lead, ICP-MS 
Magnesium, ICP 
Metals, ICP/MS 
Metals, ICP/OES 
Potassium, ICP 
Silver, ICP-MS 
Sodium, ICP 
Total Hardness,Calculation 
Zinc, ICP 

Sample: 03F  22166 sclb dissolved 
Collected: 05/24/02 10:20 

Result Det Limit 

ND 0.21 

12.7 0.39 
0.38 0.21 

05/31/02 

1.31 0.06 

ND 0.02 

ND 0.01 
ND 0.38 

109 1.0 

Units By Analyzed Dt/Tm 
mg/L MSO 05/31/02 00:08 
mg/L MSO 05/31/02 00:08 
mg/L MSO 05/31/02 00:08 

date complete 
mg/L as N MSO 05/31/02 00:08 
mg/L as N MSO 05/31/0.2 00:08 
mg/L as P BLT 05/30/02 09:50 

mg/L MSO 05/31/02 00:08 
mg/L as CaC03 TLC 06/05/02 08:34 

Category : GW 

Result Det Limit Units By Analyzed Dt/Tm 
0.471 0.052 mg/L LC 06/14/02 10:22 
0.007 0.002 mg/L JTH 06/11/02 21:38 
0.038 0.003 mg/L LC 06/14/02 10:22 

ND 0.004 mg/L LC 06/14/02 10:22 
33.3 0.080 mg/L LC 06/14/02 10:22 

0.012 0.008 mg/L LC 06/14/02 10:22 
0.013 0.003 mg/L LC 06/14/02 10:22 

06/05/02 date prepared EL 06/05/02 15:45 
3.90 0.009 mg/L LC 06/14/02 10:22 
0.004 0.002 mg/L JTH 06/11/02 21:38 
2.04 0.004 mg/L LC 06/14/02 10:22 

06/11/02 date analyzed 
06/14/02 date analyzed 

2.88 0.39 mg/L LC 06/14/02 10:22 
ND 0.001 mg/L JTH 06/11/02 21:38 

12.8 0.20 mg/L LC 06/14/02 10:22 
91.4 0.50 mg/L as CaC03 LC 06/14/02 10:22 

0.004 

1 

0.003 mg/L LC 

Category 

06/14/02 

: GW 

10:22 

Test Description 
Aluminum, ICP 
Arsenic, ICP-MS 
Barium, ICP 
Cadmium, ICP 

Result Det Limit 

ND 0.052 

ND 0.002 

0.030 0.003 

ND 0.004 

Units By Analyzed Dt/Tm 
mg/L LC 06/14/02 10:26 
mg/L JTH 06/12/02 00:12 
mg/L LC 06/14/02 10:26 
mg/L LC  06/14/02 10:26 
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Test Description 

Calcium, ICP 

Chromium, ICP 

Copper, ICP 

Iron, ICP 

Lead, ICP-MS 

Magnesium, ICP 

Metals, ICP/MS 

Metals, ICP/OES 

Potassium, ICP 

Silver, ICP-MS 

Sodium, ICP 

Zinc, ICP 

Result Det Limit 

32.0 0.080 

ND 0.008 

ND 0.003 

ND 0.009 

ND 0.002 

1.94 0.004 

06/12/02 

06/14/02 

0.724 0.39 

ND 0.001 

12.4 0.20 
ND 0.003 

Units By 

mg/L LC 

mg/L LC 

mg/L LC 

mg/L LC 

Analyzed Dt/Tm 

06/14/02 

06/14/02 

06/14/02 

06/14/02 

mg/L JTH 06/12/02 

mg/L LC  06/14/02 

date analyzed 

date analyzed 

mg/L LC 06/14/02 

mg/L JTH 06/12/02 

mg/L LC 06/14/02 

mg/L LC 06/14/02 

10:26 

10:26 

10:26 

10:26 

00:12 

10:26 

10:26 

00:12 

10:26 

10:26 

Sample: 04B  22168 scla 

Collected: 05/24/02 11:00 
Category: GW 

Test Description 

Ammonia, Automated Phenate 

Total Organic Carbon, Aq 

Result 

47 

22 

Det Limit 

1.0 

1.0 

Units By 

mg/L as N IM 

mg/L WV 

Analyzed Dt/Tm 

06/10/02 11:29 

06/06/02 14:30 

Sample: 04C   22168 scla 

Collected: 05/24/02 11:00 
Category: GW 

Test Description 

Sulfide, colorimetric 
Result 

0.21 

Det Limit 

0.03 

Units By Analyzed Dt/Tm 

mg/L MSO 06/07/02 07:30 

Sample: 04D  22168 scla 

Collected: 05/24/02 11:00 
Category: GW 

Test Description 

Bromide, Ion Chrom 

Chloride, Ion Chrom 

Fluoride, Ion Chrom 

Ion chromatography 

Nitrate, Ion Chrom 

Nitrite, Ion Chrom 

Phosphate, Ortho 

Sulfate, Ion Chrom 

Total Alkalinity-Titration 

Result Det Limit 

16.2 0.21 

5221 0.39 

ND 0.21 

06/11/02 

ND 0.06 

ND 0.02 

0.06 0.05 

44.0 0.38 

1138 1.0 

Units By Analyzed Dt/Tm 

mg/L MSO 05/31/02 00:19 

mg/L MSO 05/31/02 23:25 

mg/L MSO 05/31/02 00:19 

date complete MSO 

mg/L as N MSO 05/31/02 00:19 
mg/L as N MSO 05/31/02 00:19 

mg/L as P BLT 05/30/02 09:50 

mg/L MSO 05/31/02 00:19 

mg/L as CaC03 TLC 06/05/02 08:34 

Sample: 04E  22168 scla 

Collected: 05/24/02 11:00 

Category: GW 

Test Description 

Aluminum, ICP 

Arsenic, ICP-MS 
Barium, ICP 

Cadmium, ICP 

Calcium, ICP 

Chromium, ICP 

Copper, ICP 

Result Det Limit 

ND 0.052 

0.021 0.002 

0.218 0.003 

ND 0.004 

137 0.800 

ND 0.008 

0.005 0.003 

Units By 
mg/L LC 

mg/L JTH 

mg/L hq 
mg/L LC 

mg/L LC 

mg/L LC 
mg/L LC 

Analyzed Dt/Tm 

06/14/02 12:25 

06/11/02 21:45 

06/14/02 12:25 

06/14/02 12:25 

06/14/02 10:30 
06/14/02 12:25 

06/14/02 12:25 

li: 
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Test Descriotion Result Det Limit Units Bv Analyzed Dt/Tm 
Digestion, Aqueous, 200.2 06/05/02 date prepared EL  06/05/02 15:45 
Iron, ICP 12.6 0.009 mg/L LC  06/14/02 12:25 
Lead, ICP-MS ND 0.002 mg/L JTH 06/11/02 21:45 
Magnesium, ICP 290 0.040 mg/L LC  06/14/02 10:30 
Metals, ICP/MS 06/11/02 date analyzed 
Metals, ICP/OES 06/14/02 date analyzed 
Potassium, ICP 85.3 0.39 mg/L LC  06/14/02 12:25 
Silver, ICP-MS ND 0.001 mg/L JTH 06/11/02 21:45 
Sodium, ICP 2558 2.0 mg/L LC  06/14/02 10:30 
Total Hardness,Calculation 1534 5.0 mg/L as CaC03 LC  06/14/02 10:30 
Zinc, ICP ND 0.003 mg/L LC  06/14/02 12:25 

Sample: 04F   22168 sola dissolved Category: GW 
Collected: 05/24/02 11:00 

Test Descriotion Result Det Limit Units By Analyzed Dt/Tm 
Aluminum, ICP ND 0.052 mg/L LC  06/14/02 12:29 
Arsenic, ICP-MS 0.016 0.002 mg/L JTH 06/12/02 00:20 
Barium, ICP 0.126 0.003 mg/L LC  06/14/02 12:29 
Cadmium, ICP ND 0.004 mg/L LC  06/14/02 12:29 
Calcium, ICP 134 0.800 mg/L LC  06/14/02 10:33 
Chromium, ICP ND 0.008 mg/L LC  06/14/02 12:29 
Copper, ICP ND 0.003 mg/L LC  06/14/02 12:29 
Iron, ICP 0.044 0.009 mg/L LC  06/14/02 12:29 
Lead, ICP-MS ND 0.002 mg/L JTH 06/12/02 00:20 
Magnesium, ICP 285 0.040 mg/L LC  06/14/02 10:33 
Metals, ICP/MS 06/12/02 date analyzed 
Metals, ICP/OES 06/14/02 date analyzed 
Potassium, ICP 83.0 0.39 mg/L LC  06/14/02 12:29 
Silver, ICP-MS ND 0.001 mg/L JTH 06/12/02 00:20 
Sodium, ICP 2445 2.0 mg/L LC  06/14/02 10:33 
Zinc, ICP ND 0.003 mg/L LC  06/14/02 12:29 

Sample: 05B   22169 surface 4 Category: GW 
Collected: 05/24/02 09:50 

Test Description Result Det Limit Units By Analyzed Dt/Tm 
Ammonia, Automated Phenate ND 0.20 mg/L as N IM  06/10/02 11:29 
Total Organic Carbon, Aq 4.1 1.0 mg/L WV  06/06/02 14:30 

Sample: 05C   22169 surface 4 Category: GW 

Test Description 
Sulfide, colorimetric 

Result Det Limit 
ND     0.03 

Units By Analyzed Dt/Tm 
mg/L MSO 06/07/02 07:30 

Sample: 05D  22169 surface 4 
Collected: 05/24/02 09:50 

Category: GW 

Test Description 
Bromide, Ion Chrom 

Result Det Limit 
3.08     0.21 

Units By Analyzed Dt/Tm 
mg/L MSO 05/31/02 00:31 

4 .1 ~» iio 
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Test Description 
Chloride, Ion Chrom 
Fluoride, Ion Chrom 
Ion chromatography 
Nitrate, Ion Chrom 
Nitrite, Ion Chrom 
Phosphate, Ortho 
Sulfate, Ion Chrom 
Total Alkalinity-Titration 

Result Det Limit 

736 0.39 

ND 0.21 

05/31/02 

0.46 0.06 

ND 0.02 

ND 0.01 
127 0.38 

22 1.0 

Units By Analyzed Dt/Tm 
mg/L MSO 05/31/02 00:31 
mg/L MSO 05/31/02 00:31 

date complete 
mg/L as N MSO 05/31/02 00:31 
mg/L as N MSO 05/31/02 00:31 
mg/L as P BLT 05/30/02 09:50 

mg/L MSO 05/31/02 00:31 
mg/L as CaC03 TLC 06/05/02 08:34 

Sample: 05E   22169 surface 4 
Collected: 05/24/02 09:50 

Test Description 
Aluminum, ICP 
Arsenic, ICP-MS 
Barium, ICP 
Cadmium, ICP 
Calcium, ICP 
Chromium, ICP 
Copper, ICP 
Digestion, Aqueous, 200.2 
Iron, ICP 
Lead, ICP-MS 
Magnesium, ICP 
Metals, ICP/MS 
Metals, ICP/OES 
Potassium, ICP 
Silver, ICP-MS 
Sodium, ICP 
Total Hardness,Calculation 
Zinc, ICP 

Sample: 05F   22169 surface 4 
Collected: 05/24/02 09:50 

Test Description 
Aluminum, ICP 
Arsenic, ICP-MS 
Barium, ICP 
Cadmium, ICP 
Calcium, ICP 
Chromium, ICP 
Copper, ICP 
Iron, ICP 
Lead, ICP-MS 
Magnesium, ICP 
Metals, ICP/MS 
Metals, ICP/OES 
Potassium, ICP 
Silver, ICP-MS 
Sodium, ICP 

Category: GW 

Result Det Limit Units By Analyzed Dt/Tm 

0.652 0.052 mg/L LC  06/14/02 11:08 

0.003 0.002 mg/L JTH 06/11/02 22:32 

0.019 0.003 mg/L LC  06/14/02 11:08 

ND 0.004 mg/L LC  06/14/02 11:08 

23.6 0.080 mg/L LC 06/14/02 11:08 

ND 0.008 mg/L LC  06/14/02 11:08 

0.007 0.003 mg/L LC  06/14/02 11:08 
06/05/02 date prepared EL  06/05/02 15:45 

0.461 0.009 mg/L LC  06/14/02 11:08 

ND 0.002 mg/L JTH 06/11/02 22:32 

51.9 0.004 mg/L LC 06/14/02 11:08 

06/11/02 date analyzed 

06/25/02 date analyzed 
18.8 0.39 mg/L LC  06/14/02 11:08 

ND 0.001 mg/L JTH 06/11/02 22:32 

487 8.0 mg/L LC 06/25/02 17:22 

272 0.50 mg/L as CaC03 LC  06/14/02 11:08 
0.011 

solved 

0.003 mg/L LC 06/14/02 11:08 

Category: GW 

Result Det Limit Units By Analyzed Dt/Tm 

ND 0.052 mg/L LC  06/14/02 11:11 

0.003 0.002 mg/L JTH 06/12/02 00:43 

0.016 0.003 mg/L LC  06/14/02 11:11 

ND 0.004 mg/L LC  06/14/02 11:11 

23.0 0.080 mg/L LC  06/14/02 11:11 

ND 0.008 mg/L LC  06/14/02 11:11 

0.009 0.003 mg/L LC  06/14/02 11:11 

ND 0.009 mg/L LC 06/14/02 11:11 

ND 0.002 mg/L JTH 06/12/02 00:43 

51.6 0.004 mg/L LC  06/14/02 11:11 

06/12/02 date analyzed t 

06/25/02 date analyzed 

18.9 - 0.39 mg/L LC  06/14/02 11:11 

ND 0.001 mg/L JTH 06/12/02 00:43 

466 8.24 mg/L LC  06/25/02 17:25 

ii 
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Test Description 

Zinc, ICP 

Sample: 06B   22174 cd3b 

Collected: 05/28/02 08:20 

Result Det Limit Units Bv Analyzed Dt/Tm 

0.025 0.003 mg/L LC 06/14/02 11:11 

Category: GW 

Test Description 

Ammonia, Automated Phenate 

Total Organic Carbon, Aq 

Sample: 06C  22174 cd3b 

Collected: 05/28/02 08:20 

Result Det Limit Units By Analyzed Dt/Tm 

3.9 0.20 mg/L as N IM 06/10/02 11:29 

6.8       1.0 mg/L WV  06/06/02 14:30 

Category: GW 

Test Description 

Sulfide, colorimetric 

Sample: 06D   22174 cd3b 

Collected: 05/28/02 08:20 

Result Det Limit 

0.10 0.03 

Units By Analyzed Dt/Tm 

mg/L MSO 06/07/02 07:30 

Category: GW 

Test Description 

Bromide, Ion Chrom 

Chloride, Ion Chrom 

Fluoride, Ion Chrom 

Ion chromatography 

Nitrate, Ion Chrom 

Nitrite, Ion Chrom 

Phosphate, Ortho 

Sulfate, Ion Chrom 

Total Alkalinity-Titration 

Sample: 06E   22174 cd3b 

Collected: 05/28/02 08:20 

Test Description 

Aluminum, ICP 

Arsenic, ICP-MS 

Barium, ICP 

Cadmium, ICP 

Calcium, ICP 

Chromium, ICP 

Copper, ICP 

Digestion, Aqueous, 200.2 

Iron, ICP 

Lead, ICP-MS 

Magnesium, ICP 

Metals, ICP/MS 

Metals, ICP/OES 

Potassium, ICP 

Silver, ICP-MS 

Sodium, ICP 

Total Hardness,Calculation 

Zinc, ICP 

Result Det Limit 

ND 0.21 

170 0.39 

0.69 0.21 

05/31/02 

ND 0.06 

ND 0.02 

0.02 0.01 

ND 0.38 

177 1.0 

Units By Analyzed Dt/Tm 

mg/L MSO 05/31/02 00:43 

mg/L MSO 05/31/02 00:43 

mg/L MSO 05/31/02 00:43 

date complete 

mg/L as N MSO 05/31/02 00:43 

mg/L as N MSO 05/31/02 00:43 

mg/L as P BLT 05/30/02 09:50 

mg/L MSO 05/31/02 00:43 

mg/L as CaC03 TLC 06/05/02 08:34 

Category : GW 

Result Det Limit Units By Analyzed Dt/Tm 

0.-16 9 0.052 mg/L LC 06/14/02 11:15 

0.004 0.002 mg/L JTH 06/11/02 22:40 

0.092 0.003 mg/L LC 06/14/02 11:15 

ND 0.004 mg/L LC 06/14/02 11:15 

81.9 0.080 mg/L LC 06/14/02 11:15 

ND 0.008 mg/L LC 06/14/02 11:15 

0.088 0.003 mg/L LC 06/14/02 11:15 

06/05/02 date prepared EL 06/05/02 15:45 
7.91 0.009 mg/L LC 06/14/02 11:15 

0.003 0.002 mg/L JTH 06/11/02 22:40 

12.9 0.004 mg/L LC 06/14/02 11:15 

06/11/02 date analyzed 

06/14/02 date analyzed 

4.90 0.39 mg/L LC 06/14/02 11:15 

ND 0.001 mg/L JTH 06/11/02 22:40 

64.6 0.20 mg/L LC 06/14/02 11:15 

258 0.50 mg/L as CaC03 LC 06/14/02 11:15 

0.075 0.003 mg/L LC 06/14/02 11:15 

11 
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Sample: 06F  22174 cd3b dissolved 
Collected: 05/28/02 08:20 

Test Description 
Aluminum, ICP 
Arsenic, ICP-MS 
Barium, ICP 
Cadmium, ICP 
Calcium, ICP 
Chromium, ICP 
Copper, ICP 
Iron, ICP 
Lead, ICP-MS 
Magnesium, ICP 
Metals, ICP/MS 
Metals, ICP/OES 
Potassium, ICP 
Silver, ICP-MS 
Sodium, ICP 
Zinc, ICP 

Satrple: 07B   22175 lb 
Collected: 05/28/02 08:50 

Test Description 
Ammonia, Automated Phenate 
Total Organic Carbon, Aq 

Category : GW 

Result Det Limit Units By Analyzed Dt/Tm 
ND 0.052 mg/L LC 06/14/02 11:19 
ND 0.002 mg/L JTH 06/12/02 00:51 

0.073 0.003 mg/L LC 06/14/02 11:19 
ND 0.004 mg/L LC 06/14/02 11:19 

82.3 0.080 mg/L LC 06/14/02 11:19 
ND 0.008 mg/L LC 06/14/02 11:19 

0.008 0.003 mg/L LC 06/14/02 11:19 
ND 0.009 mg/L LC 06/14/02 11:19 
ND 0.002 mg/L JTH 06/12/02 00:51 

13.2 0.004 mg/L LC 06/14/02 11:19 
06/12/02 date analyzed 
07/01/02 date analyzed 

4.16 0.39 mg/L LC 07/01/02 08:23 
ND 0.001 mg/L JTH 06/12/02 00:51 

62.0 0.20 mg/L LC 06/14/02 11:19 
ND 0.003 mg/L LC 06/14/02 11:19 

Category : GW 

Result Det Limit Units By Analyzed Dt/Tm 
4.5 0.20 mg/L as N IM 06/10/02 11:29 
4.9 1.0 mg/L WV 06/06/02 14:30 

Sample: 07C   22175 lb 
Collected: 05/28/02 08:50 

Category: GW 

Test Description 
Sulfide, colorimetric 

Result Det Limit 
ND 0.03 

Units By Analyzed Dt/Tm 
mg/L MSO 06/07/02 07:30 

Sample: 07D  22175 lb 
Collected: 05/28/02 08:50 

Category: GW 

Test Description 
Bromide, Ion Chrom 
Chloride, Ion Chrom 
Fluoride, Ion Chrom 
Ion chromatography 
Nitrate, Ion Chrom 
Nitrite, Ion Chrom 
Phosphate, Ortho 
Sulfate, Ion Chrom 
Total Alkalinity-Titration 

Result Det Limit 

ND 0.21 

359 0.39 
0.34 0.21 

05/31/02 

ND 0.06 

ND 0.02 

0.04 0.01 

2.40 0.38 

189 1.0 

Units By Analyzed Dt/Tm 
mg/L MSO 05/31/02 00:54 
mg/L MSO 05/31/02 00:54 
mg/L MSO 05/31/02 00:54 

date complete 
mg/L as N MSO 05'/3l/02 00:54 
mg/L as N MSO 05/31/02 00:54 
mg/L as P BLT 05/30/02 09:50 

mg/L MSO 05/31/02 00:54 
mg/L as CaC03 TLC 06/05/02 08:34 

113 
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Sample: 07E  22175 lb 
Collected: 05/28/02 08:50 

Test Description 
Aluminum, ICP 
Arsenic, ICP-MS 
Barium, ICP 
Cadmium, ICP 
Calcium, ICP 
Chromium, ICP 
Copper, ICP 
Digestion, Aqueous, 200.2 
Iron, ICP 
Lead, ICP-MS 
Magnesium, ICP 
Metals, ICP/MS 
Metals, ICP/OES 
Potassium, ICP 
Silver, ICP-MS 
Sodium, ICP 
Total Hardness,Calculation 
Zinc, ICP 

Sample: 07F  22175 lb dissolved 
Collected: 05/28/02 08:50 

Test Description 
Aluminum, ICP 
Arsenic, ICP-MS 
Barium, ICP 
Cadmium, ICP 
Calcium, ICP 
Chromium, ICP 
Copper, ICP 
Iron, ICP 
Lead, ICP-MS 
Magnesium, ICP 
Metals, ICP/MS 
Metals, ICP/OES 
Potassium, ICP 
Silver, ICP-MS 
Sodium, ICP 
Zinc, ICP 

Sample: 08B  22176 la 
Collected: 05/28/02 09:00 

Test Description 
Ammonia, Automated Phenate 
Total Organic Carbon, Aq 

Category: GW 

Result Det Limit Units By Analyzed Dt/Tm 
0.115 0.052 mg/L LC  06/14/02 11:23 

ND 0.002 mg/L JTH 06/11/02 22:48 
0.123 0.003 mg/L LC  06/14/02 11:23 

ND 0.004 mg/L LC  06/14/02 11:23 
218 0.800 mg/L LC  06/25/02 17:28 

0.008 0.008 mg/L LC  06/14/02 11:23 
ND 0.003 mg/L LC  06/14/02 11:23 

06/05/02 date prepared EL  06/05/02 15:45 
33.6 0.009 mg/L LC  06/14/02 11:23 
ND 0.002 mg/L JTH 06/11/02 22:48 

8.31 0.004 mg/L LC  06/14/02 11:23 
06/11/02 date analyzed 
06/25/02 date analyzed 

4.36 0.39 mg/L LC  06/14/02 11:23 
ND 0.001 mg/L JTH 06/11/02 22:48 

66.8 0.20 mg/L LC  06/14/02 11:23 
579 5.0 mg/L as CaCOS LC  06/25/02 17:28 

0.004 0.003 mg/L LC  06/14/02 11:23 

Category: GW 

Result Det Limit Units By Analyzed Dt/Tm 
0.058 0.052 mg/L LC  06/14/02 11:36 

ND 0.002 mg/L JTH 06/12/02 00:59 
0.082 0.003 mg/L LC  06/14/02 11:36 

ND 0.004 mg/L LC  06/14/02 11:36 
212 0.800 mg/L LC  06/25/02 17:31 
ND 0.008 mg/L LC  06/14/02 11:36 

0.007 0.003 mg/L LC  06/14/02 11:36 
ND 0.009 mg/L LC  06/14/02 11:36 
ND 0.002 mg/L JTH 06/12/02 00:59 

8.31 0.004 mg/L LC  06/14/02 11:36 
06/12/02 date analyzed 
06/25/02 date analyzed 

4.84 0.39 mg/L LC  06/14/02 11:36 
ND 0.001 mg/L JTH 06/12/02 00:59 

65.3 0.20 mg/L LC  06/14/02 11:36 
ND 0.003 mg/L LC  06/14/02 11:36 

Category: GW 

Result Det Limit Units By Analyzed Dt/Tm 
14 2.0 mg/L as N IM  06/10/02 11:29 
11 1.0 mg/L WV  06/06/02 14:30 
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Sample: 08C   22176 la 

Collected: 05/28/02 09:00 
Category: GW 

Test Description 

Sulfide, colorimetric 

Result Pet Limit 

ND     0.03 

Units By Analyzed Dt/Tm 

mg/L MSO 06/07/02 07:30 

Sample: 08D   22176 la 

Collected: 05/28/02 09:00 
Category: GW 

Test Description 

Bromide, Ion Chrom 

Chloride, Ion Chrom 

Fluoride, Ion Chrom 

Ion chromatography 

Nitrate, Ion Chrom 

Nitrite, Ion Chrom 

Phosphate, Ortho 

Sulfate, Ion Chrom 

Total Alkalinity-Titration 

Result Det Limit 

10.3 0.21 

3078 0.39 

ND 0.21 

06/01/02 

ND 0.06 

ND 0,02 

0.42 0.10 

3776 0.38 

818 1.0 

Units By Analyzed Dt/Tm 

mg/L MSO 05/31/02 01:06 

mg/L MSO 06/01/02 00:00 

mg/L MSO 05/31/02 01:06 

date complete 

mg/L as N MSO 05/31/02 01:06 

mg/L as N MSO 05/31/02 01:06 

mg/L as P BLT 05/30/02 09:50 

mg/L MSO 06/01/02 00:00 

mg/L as CaC03 TLC 06/05/02 08:34 

Sample: 08E   22176 la 

Collected: 05/28/02 09:00 
Category: GW 

Test Description 

Aluminum, ICP 

Arsenic, ICP-MS 

Barium, ICP 

Cadmium, ICP 

Calcium, ICP 

Chromium, ICP 

Copper, ICP 

Digestion, Aqueous, 200.2 

Iron, ICP 

Lead, ICP-MS 

Magnesium, ICP 

Metals, ICP/MS 

Metals, ICP/OES 

Potassium, ICP 

Silver, ICP-MS 

Sodium, ICP 

Total Hardness,Calculation 

Zinc, ICP 

Sample: 08F   22176 la dissolved 

Collected: 05/28/02 09:00 

Result Det Limit Units By Analyzed Dt/Tm 

13.5 0.052 mg/L LC 06/14/02 12:34 

0.019 0.002 mg/L JTH 06/11/02 23:11 

0.248 0.003 mg/L LC 06/14/02 12:34 

ND 0.004 mg/L LC 06/14/02 12:34 

671 0.800 mg/L LC 06/14/02 11:40 

0.064 0.008 mg/L LC 06/14/02 12:34 

0.064 0.003 mg/L LC 06/14/02 12:34 

06/05/02 date prepared EL 06/05/02 15:45 

159 0.090 mg/L LC 06/14/02 11:40 

0.055 0.002 mg/L JTH 06/11/02 23:11 

393 0.040 mg/L LC 06/14/02 11:40 

06/11/02 date analyzed 

06/14/02 date analyzed 

76.2 0.39 mg/L LC 06/14/02 12:34 

ND 0.001 mg/L JTH 06/11/02 23:11 

1665 2.0 mg/L LC 06/14/02 11:40 

3291 5.0 mg/L as CaC03 LC 06/14/02 11:40 

0.146 0.003 mg/L LC 

Category 

06/14/02 

: GW 

12:34 

Test Description 

Aluminum, ICP 

Arsenic, ICP-MS 

Barium, ICP 

Cadmium, ICP 

Result Det Limit 

ND 0.052 

0.003 0.002 

0.036 0.003 

ND 0.004 

Units By Analyzed Dt/Tm 

mg/L LC, 06/14/02 12:39 

mg/L JTH 06/12/02 01:06 

mg/L LC 06/14/02 12:39 

mg/L LC  06/14/02 12:39 
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Test Description 

Calcium, ICP 

Chromium, ICP 

Copper, ICP 

Iron, ICP 

Lead, ICP-MS 

Magnesium, ICP 

Metals, ICP/MS 

Metals, ICP/OES 

Potassium, ICP 

Silver, ICP-MS 

Sodium, ICP 

Zinc, ICP 

Sample: 09B  22178 cd la 

Collected: 05/28/02 10:05 

Test Description 

Ammonia, Automated Phenate 

Total Organic Carbon, Aq 

Result Det Limit Units BY Analyzed Dt/Tm 
637 0.800 mg/L LC 06/14/02 12:39 
ND 0.008 mg/L LC 06/14/02 12:39 

0.004 0.003 mg/L LC 06/14/02 12:39 
ND 0.009 mg/L LC 06/14/02 12:39 
ND 0.002 mg/L JTH 06/12/02 01:06 
391 0.040 mg/L LC 06/14/02 11:44 

06/12/02 date analyzed 
06/14/02 date analyzed 

74.5 0.39 mg/L LC 06/14/02 12:39 
ND 0.001 mg/L JTH 06/12/02 01:06 

1686 2.0 mg/L LC 06/14/02 11:44 
ND 0.003 mg/L LC 06/14/02 12:39 

Category : GW 

Result Det Limit Units By Analyzed Dt/Tm 
45 2.0 mg/L as N IM 06/10/02 11:29 
24 1.0 mg/L WV 06/06/02 14:30 

Sample: 09C   22178 cdla 

Collected: 05/28/02 10:05 
Category: GW 

Test Description 

Sulfide, colorimetric 
Result 

0.15 
Det Limit 

0.03 
Units By Analyzed Dt/Tm 

mg/L MSO 06/07/02 07:30 

Sample: 09D  22178 cdla 

Collected: 05/28/02 10:05 
Category: GW 

Test Description 

Bromide, Ion Chrom 

Chloride, Ion Chrom 

Fluoride, Ion Chrom 

Ion chromatography 

Nitrate, Ion Chrom 

Nitrite, Ion Chrom 

Phosphate, Ortho 

Sulfate, Ion Chrom 

Total Alkalinity-Titration 

Result Det Limit 
25.6 0.21 

9162 0.39 
ND 0.21 

06/01/02 

ND 0.06 

ND 0.02 
ND 0.05 

3924 0.38 
1742 1.0 

Units By Analyzed Dt/Tm 

mg/L MSO 05/31/02 01:41 

mg/L MSO 06/01/02 00:11 

mg/L MSO 05/31/02 01:41 

date complete 

mg/L as N MSO 05/31/02 01:41 

mg/L as N MSO 05/31/02 01:41 

mg/L as P BLT 05/30/02 09:50 

mg/L MSO 06/01/02 00:11 

mg/L as CaC03 TLC 06/05/02 08:34 

Sanqple: 09E  22178 cdla 

Collected: 05/28/02 10:05 
Category: WW 

Test Description 

Aluminum, ICP 

Arsenic, ICP-MS 

Barium, ICP 

Cadmium, ICP 

Calcium, ICP 

Chromium, ICP 
Copper, ICP 

Result Det Limit 

ND 0.052 

0.023 0.002 

0.105 0.003 

ND 0.004 

572 0.800 

ND 0.008 
ND 0.003 

Units By 

mg/L LC 

mg/L JTH 

mg/L LC 

mg/L LC 

mg/L LC 

mg/L LC 
mg/L LC 

Analyzed Dt/Tm 

06/14/02 12:44 

06/11/02 23:18 

06/14/02 12:44 

06/14/02 12:44 

06/14/02 11:48 

06/14/02 12:44 

06/14/02 12:44 

1 '.."» ? J. hr l~ 



Order # 02-05-B34 
09/27/02 15:31 TEST RESULTS BY SAMPLE 

Page 13 

Test Description 
Digestion, Aqueous, 200.2 
Iron, ICP 
Lead, ICP-MS 
Magnesium, ICP 
Metals, ICP/MS 
Metals, ICP/OES 
Potassium, ICP 
Silver, ICP-MS 
Sodium, ICP 
Total Hardness,Calculation 
Zinc, ICP 

Sample: 09F  22178 cdla dissolved 
Collected: 05/28/02 10:05 

Test Description 
Aluminum, ICP 
Arsenic, ICP-MS 
Barium, ICP 
Cadmium, ICP 
Calcium, ICP 
Chromium, ICP 
Copper, ICP 
Copper, ICP-MS 
Iron, ICP 
Lead, ICP-MS 
Magnesium, ICP 
Metals, ICP/MS 
Metals, ICP/OES 
Potassium, ICP 
Silver, ICP-MS 
Sodium, ICP 
Zinc, ICP 
Zinc, ICP-MS 

Sample: 10B  22180 cdlb 
Collected: 05/28/02 10:35 

Result Det Limit Units Bv Analyzed Dt/Tm 

06/05/02 date prepared EL  06/05/02 15:45 

34.8 0.009 mg/L LC  06/14/02 12:44 

ND 0.002 mg/L JTH 06/11/02 23:18 

708 0.040 mg/L LC  06/14/02 11:48 

06/11/02 date analyzed 

06/14/02 date analyzed 

152 3.90 mg/L LC  06/14/02 11:48 

ND 0.001 mg/L JTH 06/11/02 23:18 

3620 2.0 mg/L LC  06/14/02 11:48 

4343 5.0 mg/L as CaC03 LC  06/14/02 11:48 

ND 

i 

0.003 mg/L LC 06/14/02 12:44 

Category: WW 

Result Det Limit Units By Analyzed Dt/Tm 

ND 0.052 mg/L LC  06/14/02 12:48 

0.015 0.002 mg/L JTH 06/12/02 01:14 

0.066 0.003 mg/L LC  06/14/02 12:48 

ND 0.004 mg/L LC  06/14/02 12:48 

560 0.800 mg/L LC  06/14/02 11:52 

ND 0.008 mg/L LC  06/14/02 12:48 

0.007 0.003 mg/L LC  06/14/02 12:48 

0.016 0.002 mg/L JTH 06/12/02 01:14 

0.027 0.009 mg/L LC  06/14/02 12:48 

ND 0.002 mg/L JTH 06/12/02 01:14 

708 0.040 mg/L LC  06/14/02 11:52 

06/12/02 date analyzed 

06/14/02 date analyzed 

153 3.9 mg/L LC  06/14/02 11:52 

ND 0.001 mg/L JTH 06/12/02 01:14 

1371 2.0 mg/L LC 06/14/02 12:48 

ND 0.003 mg/L LC  06/14/02 12:48 

0.029 0.002 mg/L JTH 06/12/02 01:14 

Category: GW 

Test Description 
Ammonia, Automated Phenate 
Total Organic Carbon, Aq 

Result  Det Limit Units By Analyzed Dt/Tm 
5.4      0.20       mg/L as N IM  06/10/02 11:29 
5.0      1.0 mg/L WV 06/06/02 14:30 

Sample: IOC   22180 cdlb 
Collected: 05/28/02 10:35 

Category: GW 

Test Description 
Sulfide, colorimetric 

Result 
0.10 

Det Limit 
0.03 

Units By Analyzed Dt/Tm 
mg/L Mqo  06/07/02 07:30 
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Sample: 10D  22180 cdlb 
Collected: 05/28/02 10:35 

Category: GW 

Test Description 
Bromide, Ion Chrom 
Chloride, Ion Chrom 
Fluoride, Ion Chrom 
Ion chromatography 
Nitrate, Ion Chrom 
Nitrite, Ion Chrom 
Phosphate, Ortho 
Sulfate, Ion Chrom 
Total Alkalinity-Titration 

Result Det Limit 

ND 0.21 
387 0.39 

0.56 0.21 

05/31/02 

ND 0.06 

ND 0.02 

0.01 0.01 

2.76 0.38 
165 1.0 

Units By Analyzed Dt/Tm 
mg/L MSO 05/31/02 02:15 
mg/L MSO 05/31/02 02:15 
mg/L MSO 05/31/02 02:15 

date complete 
mg/L as N MSO 05/31/02 02:15 
mg/L as N MSO 05/31/02 02:15 
mg/L as P BLT 05/30/02 09:50 

mg/L MSO 05/31/02 02:15 
mg/L as CaC03 TLC 06/05/02 08:34 

Sample: 10E  22180 cdlb 
Collected: 05/28/02 10:35 

Test Description 
Aluminum, ICP 
Arsenic, ICP-MS 
Barium, ICP 
Cadmium, ICP 
Calcium, ICP 
Chromium, ICP 
Copper, ICP 
Digestion, Aqueous, 200.2 
Iron, ICP 
Lead, ICP-MS 
Magnesium, ICP 
Metals, ICP/MS 
Metals, ICP/OES 
Potassium, ICP 
Silver, ICP-MS 
Sodium, ICP 
Total Hardness,Calculation 
Zinc, ICP 

Sample: 10F  22180 cdlb dissolved 
Collected: 05/28/02 10:35 

Test Description 
Aluminum, ICP 
Arsenic, ICP-MS 
Barium, ICP 
Cadmium, ICP 
Calcium, ICP 
Chromium, ICP 
Copper, ICP 
Copper, ICP-MS 
Iron, ICP 
Lead, ICP-MS 

Category: WW 

Result Det Limit Units By Analyzed Dt/Tm 
ND 0.052 mg/L LC 06/14/02 11:56 

0.005 0.002 mg/L JTH 06/11/02 23:26 
0.094 0.003 mg/L LC  06/14/02 11:56 

ND 0.004 mg/L LC  06/14/02 11:56 
142 0.800 mg/L LC  07/01/02 08:12 
ND 0.008 mg/L LC 06/14/02 11:56 
ND 0.003 mg/L LC  06/14/02 11:56 

06/05/02 date prepared EL 06/05/02 15:45 
16.0 0.009 mg/L LC  06/14/02 11:56 
ND 0.002 mg/L JTH 06/11/02 23:26 

18.2 0.004 mg/L LC  06/14/02 11:56 
06/11/02 date analyzed 
07/01/02 date analyzed 

4.97 0.39 mg/L LC  06/14/02 11:56 
' ND 0.001 mg/L JTH 06/11/02 23:26 
101 0.20 mg/L LC 06/14/02 11:56 
435 5.0 mg/L as CaC03 LC  07/01/02 08:12 
ND 

i 

0.003 mg/L LC 06/14/02 11:56 

Category: WW 

Result Det Limit Units By Analyzed Dt/Tm 
ND 0.052 mg/L LC  06/14/02 12:00 

0.003 0.002 mg/L JTH 06/12/02 01:22 
0.072 0.003 mg/L LC  06/14/02 12:00 

ND 0.004 mg/L LC. 06/14/02 12:00 
136 0.800 mg/L LC  07/01/02 08:15 
ND 0.008 mg/L LC 06/14/02 12:00 
ND 0.003 mg/L LC 06/14/02 12:00 
ND 0.002 mg/L JTH 06/12/02 01:22 
ND 0.009 mg/L LC  06/14/02 12:00 
ND 0.002 mg/L JTH 06/12/02 01:22 
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Test Description 

Magnesium, ICP 

Metals, ICP/MS 

Metals, ICP/OES 

Potassium, ICP 

Silver, ICP-MS 

Sodium, ICP 

Zinc, ICP 

Zinc, ICP-MS 

Result Det Limit 

17.8 0.004 

06/12/02 

07/01/02 

4.76 0.39 

ND 0.001 

97.8 0.20 

ND 0.003 

Units By 

mg/L LC 

date analyzed 

date analyzed 

mg/L LC 

Analyzed Dt/Tm 

06/14/02 12:00 

ND 0.002 

06/14/02 12:00 

mg/L JTH 06/12/02 01:22 

mg/L LC 06/14/02 12:00 

mg/L LC 06/14/02 12:00 

mg/L JTH 06/12/02 01:22 

Sample: 11B  22181 cdlb dup 

Collected: 05/28/02 10:40 

Test Description 

Ammonia, Automated Phenate 

Total Organic Carbon, Aq 

Category: GW 

Result Det Limit Units By Analyzed Dt/Tm 

5.4 0.20 mg/L as N IM  06/10/02 11:29 

4.4 1.0 mg/L WV  06/06/02 14:30 

Sample: 11C  22181 cdlb dup 

Collected: 05/28/02 10:40 

Category: GW 

Test Description 

Sulfide, colorimetric 

Result  Det Limit 

ND      0.03 

Units By Analyzed Dt/Tm 
mg/L MSO 06/07/02 07:30 

Sample: 11D  22181 cdlb dup 
Collected: 05/28/02 10:40 

Test Description 

Bromide, Ion Chrom 

Chloride, Ion Chrom 

Fluoride, Ion Chrom 
Ion chromatography 

Nitrate, Ion Chrom 

Nitrite, Ion Chrom 

Phosphate, Ortho 

Sulfate, Ion Chrom 
Total Alkalinity-Titration 

Result Det Limit 

ND 0.21 

361 0.39 

0.43 0.21 

05/31/02 

ND 0.06 

ND 0.02 

0.03 0.01 

ND 0.38 

166 1.0 

Category: GW 

Units By Analyzed Dt/Tm 

mg/L MSO 05/31/02 02:27 

mg/L MSO 05/31/02 02:27 

mg/L MSO 05/31/02 02:27 

date complete 
mg/L as N MSO 05/31/02 02:27 

mg/L as N MSO 05/31/02 02:27 

mg/L as P BLT 05/30/02 09:50 
mg/L MSO 05/31/02 02:27 

mg/L as CaC03 TLC 06/05/02 08:34 

Sample: HE  22181 cdlb dup 

Collected: 05/28/02 10:40 

Test Description 

Aluminum, ICP 

Arsenic, ICP-MS 

Barium, ICP 

Cadmium, ICP 

Calcium, ICP 

Chromium, ICP 

Copper, ICP 
Digestion, Aqueous, 200.2 

Iron, ICP 
Lead, ICP-MS 

Magnesium, ICP 

Result 

ND 

0.003 
0.095 

ND 

137 

ND 

0.004 

06/05/02 

15.5 
ND 

17.6 

Det*Limit 
0.052 

002 

003 

004 

800 

008 

003 

.009 

.002 

.004 

Category: WW 

Units By Analyzed Dt/Tm 

mg/L LC 06/14/02 10:51 

mg/L JTH 06/11/02 22:01 

mg/L LC 06/14/02 10:51 

06/14/02 10:51 

06/25/02 17:34 

06/14/02 10:51 

06/14/02 10:51 
06/05/02 15:45 

06/14/02 10:51 
mg/L JTH 06/11/02 22:01 

mg/L LC  06/14/02 10:51 

mg/L LC 

mg/L LC 

mg/L LC 

mg/L LC 

date prepared EL 

mg/L LC 
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Test Description Result Det Limit 
Metals, ICP/MS 06/11/02 
Metals, ICP/OES 06/25/02 
Potassium, ICP 5.01 0.39 
Silver, ICP-MS ND 0.001 
Sodium, ICP 98.9 0.20 
Total Hardness,Calculation 420 5.0 
Zinc, ICP 0.004 0.003 

Units By Analyzed Dt/Tm 
date analyzed 
date analyzed 

mg/L LC 06/14/02 10:51 
mg/L JTH 06/11/02 22:01 
mg/L LC 06/14/02 10:51 

mg/L as CaC03 LC 06/25/02 17:34 
mg/L LC 06/14/02 10:51 

Sample: 11F  22181 cdlb dup dissolved 
Collected: 05/28/02 10:40 

Test Description 
Aluminum, ICP 
Arsenic, ICP-MS 
Barium, ICP 
Cadmium, ICP 
Calcium, ICP 
Chromium, ICP 
Copper, ICP 
Iron, ICP 
Lead, ICP-MS 
Magnesium, ICP 
Metals, ICP/MS 
Metals, ICP/OES 
Potassium, ICP 
Silver, ICP-MS 
Sodium, ICP 
Zinc, ICP 

Ived Category : WW 

Result Det Limit Units By Analyzed Dt/Tm 
ND 0.052 mg/L LC 06/14/02 11:04 
ND 0.002 mg/L JTH 06/12/02 01:30 

0.075 0.003 mg/L LC 06/14/02 11:04 
ND 0.004 mg/L LC 06/14/02 11:04 
136 0.800 mg/L LC 06/25/02 17:37 
ND 0.008 mg/L LC 06/14/02 11:04 

0.005 0.003 mg/L LC 06/14/02 11:04 
ND 0.009 mg/L LC 06/14/02 11:04 
ND 0.002 mg/L JTH 06/12/02 01:30 

17.9 0.004 mg/L LC 06/14/02 11:04 
06/12/02 date analyzed 
06/25/02 date analyzed 

5.41 0.39 mg/L LC 06/14/02 11:04 
ND 0.001 mg/L JTH 06/12/02 01:30 

98.4 0.20 mg/L LC 06/14/02 11:04 
ND 0.003 mg/L LC 06/14/02 11:04 
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TEST METHODOLOGIES 

Silver (Ag) - ICP-MS 

Wastewater & drinking water 

RCRA TCLP & groundwater 

Solids 

EPA Method 200.8 

SW 846 Method 6020 

SW 846 Method 6020 

Aluminum (Al) - ICP (Inductively Coupled Plasma Emission Spectroscopy) 

Wastewater & drinking water  EPA (1983) Method 200.7 

RCRA TCLP &  groundwater      SW 846 Method 6010 
Solids SW 846 Method 6010 

Arsenic (As) - ICP-MS 

Wastewater & drinking water 
RCRA TCLP & groundwater 

Solids 

EPA Method 200.8 
SW 846 Method 6020 

SW 846 Method 6020 

Barium (Ba) - ICP (Inductively Coupled Plasma Emission Spectroscopy) 

Wastewater & drinking water  EPA Method 200.7 

RCRA TCLP & groundwater      SW 846 Method 6010 

Solids SW 846 Method 6010 

Calcium (Ca) - ICP (Inductively Coupled Argon Plasma Emission Spectroscopy) 
Wastewater & drinking water  EPA (1983) Method 200.7 

RCRA TCLP & groundwater     SW 846 Method 6010 
Solids SW 846 Method 6010 

Cadmium (Cd) - ICP (Inductively Coupled Argon Plasma Emission Spectroscopy) 

Wastewater & drinking water  EPA (1983) Method 200.7 

RCRA TCLP &  groundwater      SW 846 Method 6010 
Solids SW 846 Method 6010 

Chromium (Cr) - ICP (Inductively Coupled Argon Plasma Emission Spectroscopy) 

Wastewater & drinking water  EPA (1983) Method 200.7 

RCRA TCLP & groundwater      SW 846 Method 6010 

Solids SW 846 Method 6010 

Copper (Cu) - ICP (Inductively Coupled Argon Plasma Emission Spectroscopy) 

Wastewater & drinking water  EPA (1983) Method 200.7 

RCRA TCLP & groundwater      SW 846 Method 6010 

Solids SW 846 Method 6010 

Digestion Method 200.2 

Iron (Fe) - ICP (Inductively Coupled Argon Plasma Emission Spectroscopy) 
Wastewater & drinking water  EPA (1983) Method 200.7 

RCRA TCLP & groundwater      SW 846 Method 6010 

Solids SW 846 Method 6010 

Hardness, Total SM2340B  ICP, Calculation 

ICP (Inductively Coupled Argon Plasma Emission Spectroscopy) 

Wastewater & drinking water  EPA Method 200.7 
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RCRA TCLP & groundwater 
Solids 

SW 846 Method 6010 
SW 846 Method 6010 

ICP/MS (Inductively Coupled Argon Plasma Mass Spectrometry) 
Wastewater & drinking water  EPA Method 200.8 
RCRA TCLP & groundwater      SW 846 Method 6020 
Solids SW 846 Method 6020 

Potassium (K) - ICP (Inductively Coupled Argon Plasma Emission Spectroscopy) 
Wastewater & drinking water  EPA (1983) Method 200.7 
RCRA TCLP & groundwater      SW 846 Method 6010 
Solids SW 846 Method 6010 

Magnesium (Mg) - ICP (Inductively Coupled Argon Plasma Emission Spectroscopy) 
Wastewater & drinking water  EPA (1983) Method 200.7 
RCRA TCLP & groundwater      SW 846 Method 6010 
Solids SW 846 Method 6010 

Sodium (Na) - ICP (Inductively Coupled Argon Plasma Emission Spectroscopy) 
Wastewater & drinking water  EPA (1983) Method 200.7 
RCRA TCLP & groundwater      SW 846 Method 6010 
Solids SW 846 Method 6010 

Lead (Pb) - ICP-MS 
Wastewater & drinking water 
RCRA TCLP & groundwater 
Solids 

EPA Method 200.8 
SW 846 Method 6020 
SW 846 Method 6020 

Zinc (Zn) - ICP (Inductively Coupled Argon Plasma Emission Spectroscopy) 
Wastewater & drinking water  EPA (1983) Method 200.7 
RCRA TCLP & groundwater      SW 846 Method 6010 
Solids SW 846 Method 6010 

Total Organic Carbon, Aqueous EPA Method 415.1 
SW-846 Method 9060 

Total Alkalinity 

Bromide by IC 

SM 2320B (titrimetric) 

USEPA 300.0 

Chloride, Ion Chromatography 
Drinking water, wastewater 
Groundwater, RCRA wastes. 

Method 300.0 
SW-846 Method 9056 

Fluoride, Ion Chromatography 
Drinking water, wastewater 
Groundwater, RCRA wastes 

Method 300.0 
SW-846 Method 9056 

Ammonia SM 4500-NH3-G 19th ed. 
EPA Method 350.1 

Automated phenate 

Nitrite, Ion Chromatography 
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TEST METHODOLOGIES 

Drinking water, wastewater 

Groundwater, RCRA wastes 

Method 300.0 

SW-846 Method 9056 

Nitrate, Ion Chromatography 

Drinking water, wastewater 

Groundwater, RCRA wastes 

Method 300.0 

SW-846 Method 9056 

Phosphate, Ortho EPA Method 365.3 

(colorimetric, ascorbic acid) 

Sulfide in Aqueous Samples EPA Method 376.2 - Methylene Blue Method 

Sulfate, Ion Chromatography 
Drinking water, wastewater 

Groundwater, RCRA wastes 

Method 300.0 

SW-846 Method 9056 
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A ATLANTIC COAST 
Laboratories, Incorporated 

630 Churchmans Road 
Newark. Delaware   19702 
302-266-9121- 454-8720 (FAX) 

REPORT OF ANALYSIS 

Maryland Environmental Svc 
2011 Commerce Park Drive 
Annapolis, MD 21401 

Attn: Mr. Rex A. Lloyd 

Order #: 02-06-243 
Date: 08/13/02 13:07 
Work ID: Hart-Mi Her well study 
Date Received:  06/06/02 
Date Completed: 07/10/02 

Purchase Order: 98-04-11/1-01 
Invoice Number:   96600 

Act:2170292 
Client Code: MES AB 

SAMPLE IDENTIFICATION 

Sample 
Number   
01 22185 2B 
02 22186 5B 

Sample 
Description 

Sample 
Number   
03 22187 5B dup 
04 22188 4B 

Sample 
Description 

This cover page is an integral part of the analytical report. 
Laboratory Certifications:    DE  DE00011      PA 68-335 

MD   138 NJ  DE568 
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Certified By 
Warren Van Arsdall 
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Sample: 01A  22185 2B 

Collected: 05/31/02 08:20 

Test Description 

Aluminum, ICP 

Arsenic, ICP-MS 

Barium, ICP 

Cadmium, ICP 

Calcium, ICP 

Chromium, ICP 

Copper, ICP 

Digestion, Aqueous, 200.2 

Iron, ICP 

Lead, ICP-MS 

Magnesium, ICP 

Metals, ICP/MS 

Metals, ICP/OES 

Potassium, ICP 

Silver, ICP-MS 

Sodium, ICP 

Total Hardness,Calculation 

Zinc, ICP 

Sample: 01B  22185 2B dissolved 

Collected: 05/31/02 08:20 

Test Description 

Aluminum, ICP 

Arsenic, ICP-MS 

Barium, ICP 

Cadmium, ICP 

Calcium, ICP 

Chromium, ICP 

Copper, ICP 
Iron, ICP 

Lead, ICP-MS 

Magnesium, ICP 

Metals, ICP/MS 
Metals, ICP/OES 

Potassium, ICP 

Silver, ICP-MS 

Sodium, ICP 

Zinc, ICP 

Sample: 01C  22185 2B 
Collected: 05/31/02 08:20 

Test Description 

Ammonia, Automated Phenate 

Total Organic Carbon, Aq 

Category: GW 

Result Det Limit Units By Analyzed Dt/Tm 

0.084 0.052 mg/L EL  06/18/02 17:13 

ND 0.002 mg/L JTH 06/14/02 16:09 

0.073 0.003 mg/L EL  06/18/02 17:13 

ND 0.004 mg/L EL 06/18/02 17:13 

116 0.080 mg/L EL  06/18/02 17:13 

ND 0.008 mg/L EL  06/18/02 17:13 

0.004 0.003 mg/L EL 06/18/02 17:13 

06/12/02 date prepared LC 06/12/02 08:00 

16.3 0.009 mg/L EL  06/18/02 17:13 

ND 0.002 mg/L JTH 06/14/02 16:09 

17.0 0.004 mg/L EL 06/18/02 17:13 

06/14/02 date analyzed 

06/18/02 date analyzed 

7.60 0.39 mg/L EL  06/18/02 17:13 

ND 0.001 mg/L JTH 06/14/02 16:09 

111 0.20 mg/L EL  06/18/02 17:13 

359 0.50 mg/L as CaC03 EL  06/18/02 17:13 

ND 0.003 mg/L EL  06/18/02 

Category: GW 

17:13 

Result Det Limit Units By Analyzed Dt/Tm 

0.053 0.052 mg/L EL  06/18/02 17:27 

ND 0.002 mg/L JTH 06/14/02 17:21 

0.056 0.003 mg/L EL  06/18/02 17:27 

ND 0.004 mg/L EL 06/18/02 17:27 

120 0.080 mg/L EL 06/18/02 17:27 

ND 0.008 mg/L EL 06/18/02 17:27 

0.003 0.003 mg/L EL 06/18/02 17:27 

ND 0.009 mg/L EL 06/18/02 17:27 

ND 0.002 mg/L JTH 06/14/02 17:21 

17.5 0.004 mg/L EL  06/18/02 17:27 

06/14/02 date analyzed 

06/18/02 date analyzed 

6.66 0.39 mg/L EL  06/18/02 17:27 

ND 0.001 mg/L JTH 06/14/02 17:21 

111 0.20 mg/L EL 06/18/02 17:27 

ND 0.003 mg/L EL 06/18/02 

Category: GW 

17:27 

Result Det Limit 

5.3     0.20 

1.3      1.0 

Units By Analyzed Dt/Tm 

mg/L as N IM 06/11/02 09:37 

mg/L WV 06/10/02 10:37 
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Sample: 01D   22185 2B 

Collected: 05/31/02 08:20 

Category: GW 

Test Description 

Bromide, Ion Chrom 

Chloride, Ion Chrom 

Fluoride, Ion Chrom 

Ion chromatography 

Nitrate, Ion Chrom 

Nitrite, Ion Chrom 

Phosphate, Ortho 

Sulfate, Ion Chrom 
Total Alkalinity-Titration 

Result Det Limit 

ND 0.21 

393 0.39 

ND 0.21 

06/08/02 

ND 0.06 

ND 0.02 

0.03 0.01 

3.41 0.38 

136 1.0 

Units By Analyzed Dt/Tm 

mg/L MSO 06/08/02 15:41 

mg/L MSO 06/08/02 15:41 

mg/L MSO 06/08/02 15:41 

date complete MSO 

mg/L as N MSO 06/08/02 15:41 

mg/L as N MSO 06/08/02 15:41 

mg/L as P IM  06/12/02 07:00 

mg/L MSO 06/08/02 15:41 

mg/L as CaC03 TLC 06/14/02 08:00 

Sample: 01E  22185 2B 

Collected: 05/31/02 08:20 

Category: GW 

Test Description 

Sulfide, colorimetric 

Result  Det Limit 

0.04 0.03 

Units By Analyzed Dt/Tm 

mg/L MSO 06/07/02 07:30 

Sample: 02A  22186 5B 

Collected: 05/31/02 09:15 
Category: GW 

Test Description 

Aluminum, ICP 

Arsenic, ICP-MS 
Barium, ICP 

Cadmium, ICP 

Calcium, ICP 

Chromium, ICP 

Copper, ICP 

Digestion, Aqueous, 200.2 

Iron, ICP 

Lead, ICP-MS 

Magnesium, ICP 

Metals, ICP/MS 
Metals, ICP/OES 

Potassium, ICP 

Silver, ICP-MS 

Sodium, ICP 

Total Hardness,Calculation 

Zinc, ICP 

Sample: 02B   22186 5B dissolved 

Collected: 05/31/02 09:15 

Result Det Limit Units By Analyzed Dt/Tm 

0.057 0.052 mg/L EL  06/18/02 17:31 

0.011 0.002 mg/L JTH 06/14/02 16:56 

0.107 0.003 mg/L EL  06/18/02 17:31 

ND 0.004 mg/L EL 06/18/02 17:31 

109 0.080 mg/L EL  06/18/02 17:31 

ND 0.008 mg/L EL  06/18/02 17:31 

ND 0.003 mg/L EL  06/18/02 17:31 

06/12/02 date prepared LC  06/12/02 08:00 

61.4 0.009 mg/L EL 06/18/02 17:31 

ND 0.002 mg/L JTH 06/14/02 16:56 

163 0.004 mg/L EL  06/18/02 19:11 

06/14/02 date analyzed 

06/18/02 date analyzed 

30.6 0.39 mg/L EL  06/18/02 17:31 

ND 0.001 mg/L JTH 06/14/02 16:56 

1679 0.20 mg/L EL  06/18/02 19:11 

960 10 mg/L as CaC03 EL  06/18/02 19:11 

ND 0.003 mg/L EL  06/18/02 17:31 

Category: GW 

Test Description 

Aluminum, ICP 

Arsenic, ICP-MS 
Barium, ICP 

Cadmium, ICP 

Result Det Limit 

ND 0.052 

0.008 0.002 

0.100 0.003 
ND 0.004 

Units By Analyzed Dt/Tm 

mg/L EL 06/18/02 17:35 

mg/L JTH 06/14/02 17:29 
mg/L EL 06/18/02 17:35 

mg/L EL  06/18/02 17:35 
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Test Description 

Calcium, ICP 

Chromium, ICP 

Copper, ICP 

Iron, ICP 

Lead, ICP-MS 

Magnesium, ICP 

Metals, ICP/MS 

Metals, ICP/OES 

Potassium, ICP 

Silver, ICP-MS 

Sodium, ICP 

Zinc, ICP 

Result Det Limit 

109 0.080 

ND 0.008 

0.005 0.003 

0.918 0.009 

ND 0.002 

158 0.004 

06/14/02 

06/18/02 

30.9 0.39 

ND 0.001 

1653 0.20 
ND 0.003 

Units By 

mg/L EL 

mg/L EL 

mg/L EL 

mg/L EL 

Analyzed Dt/Tm 

06/18/02 

06/18/02 

06/18/02 

06/18/02 

mg/L JTH 06/14/02 

mg/L EL  06/18/02 

date analyzed 

date analyzed 

mg/L EL 06/18/02 

mg/L JTH 06/14/02 

mg/L EL 06/18/02 

mg/L EL  06/18/02 

17:35 

17:35 

17:35 

17:35 

17:29 

19:18 

17:35 

17:29 

19:18 

17:35 

Sample: 02C  22186 SB 

Collected: 05/31/02 09:15 
Category: GW 

Test Description 

Ammonia, Automated Phenate 

Total Organic Carbon, Aq 

Result 

3.5 

ND 

Det Limit 

0.20 

1.0 

Units By 

mg/L as N IM 

mg/L WV 

Analyzed Dt/Tm 

06/11/02 09:37 

06/10/02 10:37 

Sample: 02D   22186 5B 

Collected: 05/31/02 09:15 

Category: GW 

Test Description 

Bromide, Ion Chrom 

Chloride, Ion Chrom 

Fluoride, Ion Chrom 
Ion chromatography 

Nitrate, Ion Chrom 

Nitrite, Ion Chrom 

Phosphate, Ortho 

Sulfate, Ion Chrom 

Total Alkalinity-Titration 

Result 

12.2 

154 

ND 

06/20/02 

2.26 

ND 

0.60 

187 

95 

Det Limit 

0.21 

0. 
0. 
.39 
.21 

06 

02 

01 

38 

..0 

Units By Analyzed Dt/Tm 

mg/L MSO 06/08/02 15:53 

mg/L MSO 06/20/02 11:10 

mg/L MSO 06/08/02 15:53 

date complete MSO 

mg/L as N MSO 06/08/02 15:53 

mg/L as N MSO 06/08/02 15:53 

mg/L as P IM 06/12/02 07:00 

mg/L MSO 06/08/02 15:53 

mg/L as CaC03 TLC 06/14/02 08:00 

Sample: 02E   22186 5B 

Collected: 05/31/02 09:15 

Category: GW 

Test Description 

Sulfide, colorimetric 

Result  Det Limit 

ND     0.03 

Units By Analyzed Dt/Tm 

mg/L MSO 06/07/02 07:30 

Sample: 03A  22187 5B dup 

Collected: 05/31/02 09:20 

Category: GW 

Test Description 

Aluminum, ICP 

Arsenic, ICP-MS 

Barium, ICP 

Cadmium, ICP 

Calcium, ICP 

Chromium, ICP 

Copper, ICP 

Result Det Limit 

ND 0.052 

0.013 0.002 

0.100 0.003 

ND 0.004 

121 0.080 

ND 0.008 

ND 0.003 

Units By 

mg/L EL 

mg/L JTH 

mg/L EL 

mg/L EL 

mg/L EL 
mg/L EL 

mg/L EL 

Analyzed Dt/Tm 

06/18/02 17:39 

06/14/02 17:04 

06/18/02 17:39 
06/18/02 17:39 

06/18/02 19:21 

06/18/02 17:39 

06/18/02 17:39 
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Test Description 

Digestion, Aqueous, 200.2 

Iron, ICP 

Lead, ICP-MS 

Magnesium, ICP 

Metals, ICP/MS 

Metals, ICP/OES 
Potassium, ICP 

Silver, ICP-MS 

Sodium, ICP 

Total Hardness,Calculation 

Zinc, ICP 

Sample: 03B   22187 5B dup 

Collected: 05/-31/02 09:20 

Test Description 

Aluminum, ICP 

Arsenic, ICP-MS 

Barium, ICP 

Cadmium, ICP 
Calcium, ICP 

Chromium, ICP 

Copper, ICP 

Iron, ICP 

Lead, ICP-MS 

Magnesium, ICP 
Metals, ICP/MS 

Metals, ICP/OES 
Potassium, ICP 

Silver, ICP-MS 

Sodium, ICP 

Zinc, ICP 

Sample: 03C   22187 5B dup 

Collected: 05/31/02 09:20 

Result Det Limit Units By Analyzed Dt/Tm 
06/12/02 date prepared LC  06/12/02 08:00 

64.2 0.009 mg/L EL  06/18/02 17:39 
ND 0.002 mg/L JTH 06/14/02 17:04 
169 0.004 mg/L EL  06/18/02 19:21 

06/14/02 date analyzed 
06/18/02 date analyzed 

30.4 0.39 mg/L EL  06/18/02 17:39 
ND 0.001 mg/L JTH 06/14/02 17:04 

1706 4.0 mg/L EL  06/18/02 19:21 
999 10 mg/L as CaC03 EL  06/18/02 19:21 
ND 0.003 mg/L EL  06/18/02 17:39 

Lved Category: GW 

Result Det Limit Units By Analyzed Dt/Tm 
ND 0.052 mg/L EL  06/19/02 15:47 

0.009 0.002 mg/L JTH 06/14/02 17:37 

0.093 0.003 mg/L EL  06/19/02 15:47 
ND 0.004 mg/L EL  06/19/02 15:47 
115 0.080 mg/L EL  06/18/02 19:24 
ND 0.008 mg/L EL  06/19/02 15:47 
ND 0.003 mg/L EL  06/19/02 15:47 

0.405 0.009 mg/L EL  06/19/02 15:47 
ND 0.002 mg/L JTH 06/14/02 17:37 

163 0.004 mg/L EL  06/18/02 19:24 
06/14/02 date analyzed 

07/08/02 date analyzed 
32.0 0.39 mg/L EL  06/19/02 15:47 
ND 0.001 mg/L JTH 06/14/02 17:37 

1698 0.20 mg/L EL  06/18/02 19:24 
ND 0.003 mg/L EL  06/19/02 15:47 

Category: GW 

Test Description 

Ammonia, Automated Phenate 

Total Organic Carbon, Aq 

Result  Det Limit 

3.4 

ND 

0.20 

1.0 

Units By Analyzed Dt/Tm 

mg/L as N IM  06/11/02 09:37 

mg/L WV  06/10/02 10:37 

Sample: 03D   22187 5B dup 

Collected: 05/31/02 09:20 
Category: GW 

Test Description 

Bromide, Ion Chrom 

Chloride, Ion Chrom 

Fluoride, Ion Chrom 
Ion chromatography 

Nitrate, Ion Chrom 

Nitrite, Ion Chrom 
Phosphate, Ortho 

Result Det Limit 

14.8 0.21 

3744 0.39 

ND 0.21 

06/20/02 
ND 0.06 

ND 0.02 

0.01 0.01 

Units By Analyzed Dt/Tm 

mg/L MSO 06/08/02 16:05 
mg/L MSO 06/20/02 11:22 

mg/L MSO 06/08/02 16:05 
date complete 

mg/L as N MSO 06/08/02 16:05 

mg/L as N MSO 06/08/02 16:05 
mg/L as P IM  06/12/02 07:00 
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Test Description 

Sulfate, Ion Chrom 

Total Alkalinity-Titration 

Result Pet Limit        Units By Analyzed Dt/Tm 

194      0.38 mg/L MSO 06/08/02 16:05 

90      1.0  mg/L as CaC03 TLC 06/14/02 08:00 

Sairple: 03E   22187 5B dup 

Collected: 05/31/02 09:20 
Category: GW 

Test Description 

Sulfide, colorimetric 

Sample: 04A  22188 4B 

Collected: 05/31/02 09:50 

Test Description 

Aluminum, ICP 

Arsenic, ICP-MS 

Barium, ICP 

Cadmium, ICP 

Calcium, ICP 

Chromium, ICP 

Copper, ICP 

Digestion, Aqueous, 200.2 

Iron, ICP 

Lead, ICP-MS 

Magnesium, ICP 

Metals, ICP/MS 

Metals, ICP/OES 

Potassium, ICP 

Silver, ICP-MS 

Sodium, ICP 

Total Hardness,Calculation 

Zinc, ICP 

Sample: 04B   22188 4B dissolved 

Collected: 05/31/02 09:50 

Test Description 

Aluminum, ICP 

Arsenic, ICP-MS 

Barium, ICP 

Cadmium, ICP 

Calcium, ICP 

Chromium, ICP 

Copper, ICP 

Iron, ICP 

Lead, ICP-MS 
Magnesium, ICP 

Metals, ICP/MS 

Metals, ICP/OES 

Potassium, ICP 

Silver, ICP-MS 

Sodium, ICP 

Result Pet Limit Units By Analyzed Dt/Tm 

ND 0.03 mg/L MSO 06/07/02 07:30 

Category: GW 

Result Det Limit Units By Analyzed Dt/Tm 

ND 0.052 mg/L EL  06/19/02 15:52 

0.018 0.002 mg/L JTH 06/14/02 17:11 

0.668 0.003 mg/L EL 06/19/02 15:52 

ND 0.004 mg/L EL  06/19/02 15:52 

90.2 0.080 mg/L EL  06/18/02 19:34 

ND 0.008 mg/L EL  06/19/02 15:52 

ND 0.003 mg/L EL  06/19/02 15:52 

06/12/02 date prepared LC 06/12/02 08:00 

18.1 0.009 mg/L EL  06/19/02 15:52 
ND 0.002 mg/L JTH 06/14/02 17:11 

275 0.080 mg/L EL  06/18/02 19:34 

06/14/02 date analyzed 

06/19/02 date analyzed 

59.8 0.39 mg/L EL  06/19/02 15:52 

ND 0.001 mg/L JTH 06/14/02 17:11 

2108 0.20 mg/L EL  06/18/02 19:34 

1311 10 mg/L as CaC03 EL  06/18/02 19:27 

ND 0.003 mg/L EL 06/19/02 15:52 

Category: GW 

Result Det Limit Units By Analyzed Dt/Tm 

ND 0.052 mg/L EL 

0.013 0.002 mg/L JTH 

0.522 0.003 mg/L EL 

ND 0.004 mg/L EL 

90.4 0.080 mg/L EL 

ND 0.008 mg/L EL 

ND 0.003 mg/L EL 

ND 0.009 mg/L EL 

ND 0.002 mg/L JTH 

274 0.004 mg/L EL 

06/14/02           date analyzed 

07/06/02           date analyzed 

59.0 0.39 mg/L EL 

NP 0.001 mg/L JTH 

2113 0.20 mg/L EL 

06/19/02 

06/14/02 

06/19/02 

06/19/02 

06/18/02 

06/19/02 

06/19/02 

06/19/02 

06/14/02 

06/18/02 

15:59 

17:45 

15:59 

15:59 

19:37 

15:59 

15:59 

15:59 

17:45 

19:37 

06/19/02 15:59 

06/14/02 17:45 

06/18/02 19:37 

i or: 
JLO«J 
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Test Description 
Zinc, ICP 

Sample: 04C   22188 4B 
Collected: 05/31/02 09:50 

Result Pet Limit 
ND    0.003 

Units By 
mg/L EL 

Analyzed Dt/Tm 
06/19/02 15:59 

Category: GW 

Test Description 
Ammonia, Automated Phenate 
Total Organic Carbon, Aq 

Sample: 04D   22188 4B 
Collected: 05/31/02 09:50 

Result Pet Limit Units By Analyzed Dt/Tm 
5.7 0.20 mg/L as N IM 06/11/02 09:37 
9.0       1.0 mg/L WV  06/10/02 10:37 

Category: GW 

Test Description 
Bromide, Ion Chrom 
Chloride, Ion Chrom 
Fluoride, Ion Chrom 
Ion chromatography 
Nitrate, Ion Chrom 
Nitrite, Ion Chrom 
Phosphate, Ortho 
Sulfate, Ion Chrom 
Total Alkalinity-Titration 

Sample: 04E   22188 4B 
Collected: 05/31/02 09:50 

Result Det Limit 

19.9 0.21 
4647 0.39 

ND 0.21 

06/20/02 

ND 0.06 
ND 0.02 

0.02 0.01 
14.1 0.38 
705 1.0 

Units By Analyzed Dt/Tm 
mg/L MSO 06/08/02 16:16 
mg/L MSO 06/20/02 11:33 
mg/L MSO 06/08/02 16:16 

date complete 
mg/L as N MSO 06/08/02 16:16 
mg/L as N MSO 06/08/02 16:16 
mg/L as P IM  06/12/02 07:00 

mg/L MSO 06/08/02 16:16 
mg/L as CaC03 TLC 06/14/02 08:00 

Category: GW 

Test Description 
Sulfide, colorimetric 

Result Det Limit 
ND     0.03 

Units By Analyzed Dt/Tm 
mg/L MSO 06/07/02 07:30 
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TEST METHODOLOGIES 

Silver (Ag) - ICP-MS 

Wastewater & drinking water 

RCRA TCLP & groundwater 

Solids 

EPA Method 200.8 

SW 846 Method 6020 

SW 846 Method 6020 

Aluminum (Al) - ICP (Inductively Coupled Plasma Emission Spectroscopy) 

Wastewater & drinking water  EPA (1983) Method 200.7 

RCRA TCLP &  groundwater      SW 846 Method 6010 

Solids SW 846 Method 6010 

Arsenic (As) - ICP-MS 

Wastewater & drinking water 

RCRA TCLP & groundwater 

Solids 

EPA Method 200.8 

SW 846 Method 6020 

SW 846 Method 6020 

Barium (Ba) - ICP (Inductively Coupled Plasma Emission Spectroscopy) 

Wastewater & drinking water  EPA Method 200.7 

RCRA TCLP & groundwater      SW 846 Method 6010 

Solids SW 846 Method 6(310 

Calcium (Ca) - ICP (Inductively Coupled Argon Plasma Emission Spectroscopy) 

Wastewater & drinking water  EPA (1983) Method 200.7 
RCRA TCLP & groundwater      SW 846 Method 6010 

Solids SW 846 Method 6010 

Cadmium (Cd) - ICP (Inductively Coupled Argon Plasma Emission Spectroscopy) 

Wastewater & drinking water  EPA (1983) Method 200.7 

RCRA TCLP & groundwater     SW 846 Method 6010 

Solids SW 846 Method 6010 

Chromium (Cr) - ICP (Inductively Coupled Argon Plasma Emission Spectroscopy) 

Wastewater & drinking water  EPA (1983) Method 200.7 

RCRA TCLP & groundwater      SW 846 Method 6010 

Solids SW 846 Method 6010 

Copper (Cu) - ICP (Inductively Coupled Argon Plasma Emission Spectroscopy) 

Wastewater & drinking water  EPA (1983) Method 200.7 

RCRA TCLP & groundwater      SW 846 Method 6010 

Solids SW 846 Method 6010 

Digestion Method 200.2 

Iron (Fe) - ICP (Inductively Coupled Argon Plasma Emission Spectroscopy) 
Wastewater & drinking water  EPA (1983) Method 200.7 

RCRA TCLP & groundwater      SW 846 Method 6010 
Solids SW 846 Method 6010 

Hardness, Total SM2340B   ICP, Calculation 

ICP (Inductively Coupled Argon Plasma Emission Spectroscopy) 

Wastewater & drinking water  EPA Method 200.7 

37 
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TEST METHODOLOGIES 

RCRA TCLP & groundwater 

Solids 
SW 846 Method 6010 

SW 846 Method 6010 

ICP/MS (Inductively Coupled Argon Plasma Mass Spectrometry) 

Wastewater & drinking water  EPA Method 200.8 

RCRA TCLP & groundwater     SW 846 Method 6020 

Solids SW 846 Method 6020 

Potassium (K) - ICP (Inductively Coupled Argon Plasma Emission Spectroscopy) 

Wastewater & drinking water  EPA (1983) Method 200.7 

RCRA TCLP & groundwater      SW 846 Method 6010 

Solids SW 846 Method 6010 

Magnesium (Mg) - ICP (Inductively Coupled Argon Plasma Emission Spectroscopy) 

Wastewater & drinking water  EPA (1983) Method 200.7 

RCRA TCLP & groundwater     SW 846 Method 6010 

Solids • SW 846 Method 6010 

Sodium (Na) - ICP (Inductively Coupled Argon Plasma Emission Spectroscopy) 

Wastewater & drinking water  EPA (1983) Method 200.7 

RCRA TCLP & groundwater      SW 846 Method 6010 

Solids SW 846 Method 6010 

Lead (Pb) - ICP-MS 

Wastewater & drinking water 
RCRA TCLP & groundwater 

Solids 

EPA Method 200.8 

SW 846 Method 6020 

SW 846 Method 6020 

Zinc (Zn) - ICP (Inductively Coupled Argon Plasma Emission Spectroscopy) 

Wastewater & drinking water  EPA (1983) Method 200.7 

RCRA TCLP & groundwater      SW 846 Method 6010 

Solids SW 846 Method 6010 

Total Organic Carbon, Aqueous EPA Method 415.1 

SW-846 Method 9060 

Total Alkalinity 

Bromide by IC 

SM 2320B (titrimetric) 

USEPA 300.0 

Chloride, Ion Chromatography 

Drinking water, wastewater 

Groundwater, RCRA wastes 

Method 300.0 

SW-846 Method 9056 

Fluoride, Ion Chromatography 

Drinking water, wastewater 

Groundwater, RCRA wastes 

Method 300.0 
SW-846 Method 9056 

Ammonia SM 4500-NH3-G 19th ed..  Automated phenate 

EPA Method 350.1 

Nitrite, Ion Chromatography 
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TEST METHODOLOGIES 

Drinking water, wastewater 

Groundwater, RCRA wastes 
Method 300.0 

SW-846 Method 9056 

Nitrate, Ion Chromatography 

Drinking water, wastewater 

Groundwater, RCRA wastes 
Method 300.0 

SW-846 Method 9056 

Phosphate, Ortho EPA Method 365.3 

(colorimetric, ascorbic acid) 

Sulfide in Aqueous Samples EPA Method 376.2 - Methylene Blue Method 

Sulfate, Ion Chromatography 
Drinking water, wastewater 

Groundwater, RCRA wastes 

Method 300.0 

SW-846 Method 9056 

1 'V~5 
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